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This is a REQUEST for FILING a PCT/USA National Phase Application based on: 



International Application 
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•Q' country code 



2. International Filing Date 

4 July 2000 

Day MONTH Yea 



3. Earliest Priority Date Claimed 

7 July 1999 

Day MONTH Year 

use item 2 if no earlier priority) 



Measured from the earliest priority date in item 3, this PCT/USA National Phase Application Request is being 
filed within; 

(a) □ 20 months from above item 3 date (b) ^ 30 months from above item 3 d 

(c) Therefore, the due date ( unextendable) is January 7, 2002 

Title of Invention Quinazoline Derivatives 



lnventor(s) Graham Charles Crawley; Darren McKerrecher; Jeffrey Philip Poyser; Laurent Francois Andre 
Hennequin; Patrick Pie; and Christine Marie-Paul Lambert 
Applicant herewith submits the following under 35 U.S.C. 371 to effect filing: 

7 13 Please immediately start national examination procedures (35 U.S.C. 371 (f)). 

"8. 13 A copy of the International Application as filed (35 U.S.C. 371 (c)(2)) is transmitted herewith (file if in 
English but, if in foreign language, file only if not transmitted to PTO by the International Bureau) including: 

a. 13 Request; 

b. 13 Abstract; 

c. 162 pgs. Spec, and Claims; 

d. sheet(s) Drawing which are □ informal □ formal of size □ A4 □ 1 1 " 

9. 13 A copy of the International Application has been transmitted by the International Bureau. 

10. A translation of the International Application into English (35 U.S.C. 371(c)(2)) 

a. □ is transmitted herewith including; (1) □ Request; (2) □ Abstract; 

(3) pgs. Spec, and Claims; 

(4) sheet(s) Drawing which are: 

□ informal □ formal of size □ A4 nil" 

b. 13 is not required, as the application was filed in English. 

c. □ is not herewith, but will be filed when required by the forthcoming PTO Missing Requirements 

Notice per Rule 494(c) if box 4(a) is X'd or Rule 495(c) if box 4(b) is X'd. 

d. □ Translation verification attached (not required now). 



PAT-112CN 12/01 



10/019945Paga2of4 
RE: USA National Phase Filing of PCT /GBOO/02566 J0l3 s'C v' ' 0/ J/^.^ 2002 

11. ^ Please see the attached Preliminary Amendment 

1 2. □ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 

371(c)(3)), i.e., before 18th month from first priority date above in item 3, are transmitted 
herewith (file only if in English) including: 

13. 13 PCT Article 19 claim amendments (if any) have been transmitted by the International Bureau 

14. □ Translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)), i.e., of 

claim amendments made before 18th month, is attached (required by 20th month from the date in 
item 3 if box 4(a) above is X'd, or 30th month if box 4(b) is X'd, or else amendments will be 
considered canceled ). 

15. A declaration of the inventor (35 U.S C. 371(c)(4)) 

a. ^ Is submitted herewith ^ Original □ Facsimile/Copy 

b. □ is not herewith, but will be filed when required by the forthcoming PTO iVIissing Requirements Notice 

per Rule 494(c) if box 4(a) is X'd or Rule 495(c) if box 4(b) is X'd. 

16. An International Search Report (ISR): 

a. Was prepared by j^I European Patent Office □ Japanese Patent Office □ Other 

b. ^ has been transmitted by the international Bureau to PTO. 

=. ^ c. ^ copy herewith (5 pg(s).) |3 plus Annex of family members (1 pg(s).). 

;f17. International Preliminary Examination Report (I PER): 

a. ^ has been transmitted (if this letter is filed after 28 months from date in item 3) in English by the 
International Bureau with Annexes (if any) in original language. 
V j b. ^ copy herewith in English. 

=J1 C.1 □ IPER Annex(es) in original language ("Annexes" are amendments made to claims/spec/drawings 

« during Examination) including attached amended: 

il C.2 □ Specification/claim pages # claims # 

J Dwg Sheets # 

f ', d. □ Translation of Annex(es) to IPER ( required by 30"* month due date, or else annexed 

L amendments will be considered canceled ). 

18. Information Disclosure Statement including: 

a. □ Attached Form PTO-1449 listing documents 
'f- b. □ Attached copies of documents listed on Form PTO-1449 

i\ c. lEl A concise explanation of relevance of ISR references is given in the ISR. 

1 9. Assignment document and Cover Sheet for recording are attached. Please mail the recorded 
assignment document back to the person whose signature, name and address appear at the end of 
this letter. 

20. □ Copy of Power to lA agent. 

21 ■ □ Drawings (complete only if 8d or 1 0a(4) not completed): _ sheet(s) per set: □ 1 set informal; □ 
Formal of size □ A4 □ 1 1 " 

22. Small Entity Status is Not claimed □ is claimed ( pre-filing confirmation required) 

22(a) (No.) Small Entity Statement(s) enclosed (since 9/8/00 Small Entity Statements(s) not essential to make 

claim) 

23. Priority is hereby claimed under 35 U.S.C. 1 1 9/365 based on the priority claim and the certified copy, both 
filed in the International Application during the international stage based on the filing 

in (country) Europe of: 

Application No. Filing Date Application No. Filing Date 

(1) 99401692.1 7 July 1999 (2) 00401221.7 4 May 2000 — 

(3) (4) 

(5) (6) " 



See Form PCT/IB/304 sent to US/DO with copy of priority documents. If copy has not been 
received, please proceed promptly to obtain same from the IB . 
b. □ Copy of Form PCT/IB/304 attached. 



RE: USA National Phase Filing of PCT/G BOO/02566 , Jg^3 J^gg'jl p£J/pjQ Q J 2002 

24. Attached: 

25 Per Item 1 7.c2, cancel original pages # , claims # , Drawing Sheets # 

26. Calculation of the U.S. National Fee (35 U.S.C. 371 (c)(1)) and other fees is as follows: 

Based on amended claim(s) per above item(s) □12, □ 14, 017, □ 25 (hilite) 

Total Effective Claims 16 minus 20= 0 x $18/$9 = $0 966/967 

Independent Claims 1 minus 3= 0 x $84/$42 = $0 964/965 

If any proper (ignore improper) Multiple Dependent claim is present, add$280/$140 +0 968/969 

BASIC NATIONAL FEE (37 CFR 1.492(a)(1H4)): BASIC FEE REQUIRED, NOW 

A. If country code letters in item 1 are not "US","BR","BB","TT","MX","IL" "NZ", "IN" or "ZA" 

See item 16 re: 4« 

1. Search Report was not prepared by EPO or JPO add$1,040/$52 960/961 

0 

2. Search Report was prepared by EPO or JPO add$890/$445 +890 970/971 

,SKiP B, C. D AND E UNLESS country code letters In item 1 are "US","BR","BB","TT","MX","IL", "NZ", "IN", ■'ZA", "LC" or 

!: r"PH" 

O ^ □ B. If USPTO did not issue both International Search Report 

Nx) (ISR) and (if box 4(b) above is X'd) the International add$1,040/$52 +0 960/961 
Examination Report (I PER), 0 

J5one^-» □ C. If USPTO issued ISR but not IPER (or box 4(a) above is 

Ijlof) X'd), add$740/$370 _+0 958/959 

e (these) 

m 4) □ D. If USPTO issued IPER but IPER Sec. V boxes not all 3 

:^(boxes) YES, add$710/$355 _+0 956^57 

b 

n ^ □ E. If international preliminary examination fee was paid to 

USPTO and Rules 492(a)(4) and 496(b) satisfied (in 962^63 
IPER Sec. V all 3 boxes must be YES for all claims), - - add $100/$50 +0 

W ~ ~ 

27. SUBTOTAL = $890 

28. If Assignment box 1 9 above is X'd, add Assignment Recording fee of — $40 +40 (581) 

29. If box 1 5a is x'd, determine whether inventorship on Declaration is 

different than in international stage. If yes, add (per Rule 497(d) — $130 _+0 (Oss) 

30. Attached is a check to cover the TOTAL FEES $930 

Our Order No. 009901 [ 0284166 nnOAO 

c# I m \jyjyy)y 

CHARGE STATEMENT : The Commissioner is hereby authorized to charge any fee specifically authorized hereafter, or any missing or insufficient fee{s) filed, or asserted to tie 
filed, or which should have been filed heiewith or concerning any paper filed hereafter, and which may be required under Rules 16-18 and 492 fmissina or insufficient fee only) now 
or hereafter relative to this applicatnn and the resulting Offldal document under Rule 20, or credit any overpayment, to our Account/Order Nos. shown above for which purpose a 
duplicate copy of this sheet is attached. 

This CHARGE STATEIMENT does not authorize charge of the Issue fee until/unless an Issue fee transmittal form Is filed 

Pillsbury Winthrop LLP 
Intellectual Property Group 

ByAtty: Roby W.^hl ^^/? Reg. No. 33,893 

Sig: // rf'^^iJ^ Fax: (703)905-2500 

Atty/Sec: RWH/kmh Tel: (703) 905-2251 

NOTE: File in duplicate with 2 postcard receipts (PAT-103) & attachments. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION OF 
Inventor(s): Graham Charles Crawley et al. 
Filed: January 7, 2002 

Title: QUINAZOLINE DERIVATIVES 



Prior to examination, please amend the above-identified application as follows herein. 
In the Specification 

At the top of the first page, just under the title, please insert the following new heading and 
paragraph: 

-CROSS REFERENCE TO RELATED APPLICATIONS 

This application is the National Phase of International Application No. PCT/GBOO/02566, 
filed July 4, 2000, which designated the United States, and which further claims priority from 
European Patent Application No. 99401692.1, filed July 7, 1999, and European Patent AppHcation 
No. 00401221 .7, filed May 4, 2000. The priority applications are incorporated herein by reference.-- 



PRELIMINARY AMENDMENT 



Hon. Commissioner of Patents 
Washington, D.C. 20231 



Sir: 



Respectfully submitted, 



PiLLSBURY WiNTHROP LLP 




Robert W. Hahl 
Registration No. 33,893 



1600 Tysons Boulevard 
McLean, VA 22102 
(703) 905-2000 Telephone 
(703) 905-2500 Facsimile 



Date: January 7, 2002 

Attorney Reference: 009901/0284166 



10/019945 
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OUINAZOLINjE DERIVATIVES 



This invention concerns certain novel quinazoline derivatives which possess 
pharmacological properties of use in ihe treatment of autoimmune diseases or medical 
5 conditions, for example T cell mediated disease such as transplant rejection or rheumatoid 
arthritis. Hie invention also concerns processes for the manufacture of the quinazoline 
derivatives of the invention, pharmaceutical compositions containing thera and their use in 
therapeutic methods, for example by virtue of inhibition of T cell mediated disease. 

A critical requirement of the immune system is the ability to differentiate between 

10 "self' and "non-self' (Le. foreign) antigens. This discrimination is required to enable the 
immune system to mount a response to foreign proteins such as those on the surface of 
pathogens whilst maintaining tolerance to endogenous proteins and thereby preventing 
damage to normal tissues. An autoimmune disease results when self-tolerance breaks dov^m 
and the immune system reacts against tissues such as the joints in rheumatoid arthritis or 

15 nerve fibres in multiple sclerosis. Stimulation of the human immune response is dependent on 
the recognition of protein antigens by T cells. However T cells do not become activated by 
and respond to antigen alone but are only triggered into action when the antigen is complexed 
with major histocompatibility complex (MHC) molecules on the surface of an antigen- 
presenting cell such as a B cell, macrophage or dendritic cell. Thus T cell activation requires 

20 the docking into the T cell receptor of the peptide^HC complex expressed on an antigen- 
presenting cell. This interaction, which confers the antigen specificity to the T cell response, 
is essential for fiill activation of T lymphocytes. Subsequent to this docking, some of the 
earliest signal transduction events leading to full T cell activation are mediated through the 
action of multiple tyrosine-specific protein kinases (E. Hsi et aL, J. Biol. Chfem.. 1989, 264, 

25 10836) including p56^ and ZAP-70. The tyrosine kinase p56" is a lymphocyte specific 
member of the src family of non-receptor protein tyrosine kinases (J. D. Marth et aL, 
Cell, 1985, 43, 393). The enzyme is associated with the inner surface of the plasma 
membrane where it binds to the T cell receptor associated glycoproteins CD4 (in helper 
T cells) and CDS (in cytotoxic or killer T cells) (C. E. Rudd et aL, Proc. Natl. Acad. Sci. USA. 

30 1988, 85, 5190 and M. A. C:ampbeU et ah, EMBOL 1990, 9, 2125). 

It is believed that p56'** tyrosine kinase plays an essential role in T cell activation as, 
for example, the loss of p56^ expression in a human Jutkat T cell line prevents the normal 
T cell response to stimulation of the T cell receptor (D. B. Straus et aL, Cell. 1992, 70, 585) 



wo 01/04102 



-2- 



PCT/GBOO/02566 



and a deficiency in p56 ^ expression causes severe immune deficiency in humans 
(F. D. Goldman et ah, J. Clin. Invest . 1998, i02, 421). 

Certain autoimmune conditions or diseases such as inflammatory diseases (for 
example rheumatoid arthritis, inflammatory bowel disease, glomerulonephritis and lung 
5 fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, 
restenosis, allergic asthma and insulin-dependent diabetes are believed to be associated with 
inappropriate T cell activation (see, for example, J. H. Hanke et aL Inflamm. Res.. 1995, 44, 
357). In addition the acute rejection of transplanted organs can also be in^rpreted as a 
consequence of inappropriate T cell activation. Therefore, compounds which modulate T cell 

10 activation by way of inhibition of one or more of the multiple tyrosine-specific protein kinases 
which are involved in the early signal transduction steps which lead to full T cell activation, 
for example by way of inhibition of p56'^ tyrosine kinase, are expected to provide therapeutic 
agents for such pathological conditions. 

Without wishing to imply that the compounds disclosed in the present invention 

15 possess pharmacological activity only by virtue of an effect on a single biological process, it is 
believed that the compounds modulate T cell activation by way of inhibition of one or more of 
the multiple tyrosine-specific protein kinases which are involved in the eariy signal 
transduction steps which lead to full T cell activation, for example by way of inhibition of 
p56^ tyrosine kinase. 

20 In particular, the quinazoline derivatives of the invention are expected to be useful as 

immunoregulation or immunosuppressive agents for the prevention or treatment of organ 
rejection following transplant surgery. 

Agents of this kind would offer therapy for transplant rejection and autoimmune 
diseases whilst avoiding toxicities associated with (be commonly used, less selective 

25 immunosuppressants. The leading agent for the prevention or treatment of transplant rejection 
is cyclosporin A which, although effective, is often associated with side-effects such as renal 
damage and hypertension which results in kidney failure in a substantial number of patients. 
It is contemporary practice to treat rheumatoid arthritis initially with symptom relief agents 
such as NS AIDs, which do not have any beneficial effect on disease progression and are often 

30 associated with unwanted side-effects. A rationally based, disease modifying agent, without 
such deleterious side-effects, would therefore offer significant benefits in the prevention or 
treatment of transplant rejection or autoimmune conditions such as rheumatoid arthritis. 
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As Stated above, the present invention is based, in particular, on the discovery that the 
quinazoline derivatives of the invention modulate T cell activation by way of inhibition of one 
or more of the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to fuU T cell activation. Accordingly compounds of the present 

5 invention possess higher inhibitory potency against particular non-receptor tyrosine kinases 
such as p56^'' tyrosine kinase than against other non-receptor tyrosine kinases or against 
receptor tyrosine kinases (RTKs) such as epidermal growth factor (EGF) RTK. In general, the 
quinazoline derivatives of the invention possess sufficient potency in inhibiting non-receptor 
tyrosine kinases such as p56'^ tyrosine kinase that they may be used in an amount sufficient to 

10 inhibit, for example, p56'''* tyrosine kinase whilst demonstrating reduced potency, preferably 
whilst demonstrating no significant activity, against RTKs such as EGF RTK. Thus the 
quinazoline derivatives of the invention can be used in the clinical management of those 
particular diseases which are sensitive to inhibition of such non-receptor tyrosine kinases, for 
example autoimmune diseases or medical conditions, for example T cell mediated disease 

15 such as transplant rejection or rheumatoid arthritis. 

It is disclosed by K. H. Gibson et al, Bioorganic & Medicinal Chemistrv Letters, 
1997, T, 2723-2728 that certain 4-anilinoquinazoline derivatives possess useful EGF RTK 
inhibitory properties. It is also disclosed that l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea 
is inactive as an EGF RTK inhibitor. 

20 It is disclosed in International Patent Application WO 98/50370 that certain 

5- substituted quinazoline derivatives may be useful as inhibitors of serine/threonine protein 
kinases. Whilst most of the examples are 4-araino-5-phenoxyquinazolines, there is the 
disclosure of three 4-ureido-5-phenoxyquinazolines, namely of :- 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

25 l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea and 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 

It is disclosed by C. 1. Hong et al, J. Med. Chem.. 1976, 19, 553-558 that certain 
4-aminopyrazolo[3,4-</lpyrimidine derivatives possess growth inhibitory activity against 
cultured L1210 leukaemia cells. The disclosed compounds include:- 

30 l-phenyl-3-(pyrazolo[3,4-i/lpyrimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea, 
l-(3-chlorophenyl)-3-(pyrazolo[3,'Mlpyrimidin-4-yl)urea, 
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l-(4-cMorophenyl)-3-(pyra2oIo[3,4-i/Ipyrunidin-4-yi)urea, 

l-(2-fluorophenyl)-3-(pyrazolo[3,4-fflpyriraidin-4-yl)urea, 

1 -ben2yl-3-(pyrazoloI3,4-4pyriniidin-4-yl)urea and 

I - (3-phenylpropyI)-3-(pyra2olo[3,4-^pyriniidin-4-yl)urea- 
5 li is disclosed in International Patent Application WO 97/03069 that certain quinoline 

and quinazoline derivatives may be useful as protein tyrosine kinase inhibitors. All of the 

disclosed examples are 4-heteroarylaminoquinazoline derivatives and none of them are 

] -heteroaryl-3-(quina2olin-4-yl)urca derivatives. 

It is disclosed in International Patent Application WO 98/43960 that certain 
10 3-cyanoquinoline derivatives may be useful as protein tyrosine kinase inhibitors. Almost all 

of the 398 disclosed examples were 3-cyano-4-anilinoquinoline or 

3-cyano-4-benzylaminoquinoline derivatives. There is no disclosure of any 

(3-cyanoquinoIin-4-yl)urea derivatives. 

It is disclosed in International Patent Application WO 99/09024 that certain 
15 I-phcnyI-3-(quinolin-4-yl)urea derivatives may be usefiil as antagonists of the human 

HFGAN72 receptor, a G-protein coupled neuropeptide receptor, and hence may be of 

potential use in the treatment of obesity. Tliere is no disclosure as examples of any 1-phenyl- 

3-(quinazolin-4-yl)urea or l-phenyl-3-(3-cyanoquinolin-4-yl)urea compounds. 

According to one aspect of the invention there is provided a quinazoline derivative of 
20 the Formula I 




I 

wherein is a quinazoline-like ring such as a group of the formula la, lb, Ic or Id 




la 



lb 
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wherein : 

together with the carbon atoms to which it is attached forms a 5- or 6-raerabered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and S 
5 provided that the group of formula Ic so formed is not a purine ring; 

together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

misO, 1,2, 3 or 4; 

10 each R* group, which may be the same or different, is selected from halogeno, 

trifluoromethyl, cyano, isocyano, nitro, hydroxy, raercapto, amino, forrayl, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alIcoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(I-6C)alkylaraino, di-[(l-6C)alkyl]amino, (I-6C)alkoxycarbonyl, N-(l-6C)aIkylcarbamoyl, 

15 N,N-di-[(l-6C)alkyl]carbaraoyl, (2-6C)alkanoyl, (2-6C)alkanoyIoxy, (2-6C)aIkanoylamino, 
N-(l-6C)alkyl-<2-6C)alkanoylaraino, (3-6C)alkenoylaraino, N-(l-6C)alkyl- 
(3-6C)alkenoyIamino, (3-6C)alkynoylamino, N-(l-6C)alkyl-(3-6C)alkynoylaraino, 
N-(l-6C)alkylsulphamoyl,N,N-di-I(l-6C)alkyl]sulpharaoyl, (l-6C)alkanesulphonylaraino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the fonnula : 

20 Q'-x'- 

wherein is a direct bond or is selected from O, S, SO, SO2, NCR'*), CO, CH(OR^), 
CON(R''), N(R^)CO, S02N(R^), N(R^)S02, OC(R^)2. SC(R\ and N(R'*)C(R^)2, wherein R* is 
hydrogen or (l-6C)alkyl. and is aryl, aiyl-(l-6C)alkyl. (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloaIkenyl. (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
25 (l-6C)alkyU heterocyclyl or hcterocyclyHl-6C)alkyl, or (R^)m is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R^ substituent 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
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N(R^), CO, CH{OR^), CON(R^), N(R^)CO, S02N(R^), N(R^)S02, CH=CH and C=C wherein 
R^ is hydrogen or (l-6C)alkyl, 

and wherein any CH2=CH- or HC^C- group within a R' substituent optionally bears at 
the terminal CH2= or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
5 (l-6C)alkoxycarbonyl, N-(l-6C)alkyIcarbaraoyl, N,N-di-[(l-6C)alkyl]carbaraoyl, 
amino-(l-6C)allcyl, (l-6C)alkylamino-(l-6C)aIkyl and di-[(l-6C)alky]3araino-(l-6C)alkyl or 
from a group of the formula : 

wherein is a direct bond or is selected from CO and N<R*^)CO, wherein R^ is hydrogen or 
10 (l-6C)alkyl, and Q'' is aiyl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 group within a R' substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno substituents or a substituent selected from 
hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
15 (l-6C)alkylsuIphinyl, (l-6C)alkylsuIphonyl, (l-6C)aIkylamino,di-{(l-6C)aikyl]amino, 
{l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbaraoyl, N,N-di-((l-6C)alkyl3carbamoyl, 
(2-6C)alkanoyI, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
{2-6C)aIkanoylanuno, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)aIkyl]sulphamoyl, 
(l-6C)alkanesu]|)honylamino and N-(l-6C)alkyl-(l-6C)alkanesidphonylaniino, or from a 
20 group of the formula : 

wherein is a direct bond or is selected from O, S, SO, SO2, N(R'), CO, CH(0R''), 
C0N(R''), N(R')C0, SOjNCR''), N(R')S02, C^sChO, C(R\S and NiR'yZCR'h, wherein R'' is 
hydrogen or (l-6C)alkyl, and is aryl. aryl-(l-6C)alkyl, (3-7C)cycIoalkyl, (3-7C)cycloalkyI- 

25 (l-6C)alkyl. (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)aIkyl, hcleroaiyl, heteroaiyl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)aIkyl, 

and whwiein any aryl, heteroaiy! or heiMwyclyl group within a substituent on R* 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluororaethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-H6C)aU^l, 

30 (2-8C)aikenyl, (2-8C)alkynyl, (l-6C)alkoxy, <2-6C)alkenyIoxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio. (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)a]kyl]araino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcart)amoyl, 
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N.N-di-[(l-6C)alkyllcarbamoyl. (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6QaIkanoylamino, 
N-{l-6C)alkyl-(2-6C)alkanoylamino,N-(l-6C)alkylsulpharaoyl, 
N,N-di-[(l-6C)alkyl]sulpharaoyl, (l-6C)aIkanesulphonylaraino and N-(l-6C)alkyl- 
(l-6C)alkanesuIphonylamino, or from a group of the formula : 

5 -X^-R* 
wherein X* is a direct bond or is selected from O and N(R'), wherein is hydrogoi or 
(l-6C)a3kyl, and R* is halogeno-(l-6C)alkyi, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyI, amino-(I-6C)alkyl, {I-6C)aIkylamino-{l-6C)allcyl, di-((l-6C)a]kyl]amino- 
(l-6C)aIkyl, (2-6C)alkanoylamino-(l-6C)alkyl or (l-6C)aIkoxycarbonylaraino-(l-6C)alkyl, or 

10 from a group of the formula : 

wherein X^ is a direct bond or is selected from O and N(R'°), wherein R'° is hydrogen or 
(l-6C)alkyl, and Q* is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heierocyclyI-(l-6C)alkyl, and any group optionally bears 1 or 2 substituents, which may 

15 be the same or different, selected from halogeno, (l-6C)alkyl and (l-6C)aIkoxy, 

and wherein any heterocyclyl group within a substituent on R^ optionally bears 1 or 2 
oxo or thioxo substituents; 

is hydrogen or (l-6C)alkyl and is hydrogen or (l-6C)alkyl, or R^ and R^ 
together form a CH2, (CH2)2 or (CH2)3 group; 

20 Z is O, S, N(CsN) or N(R"), wherein R" is hydrogen or {l-6C)allcyl; and 

is aryl. aryI-(l-3C)alkyI, aryI-(3-7C)cycloaIkyl, heteroaryl, heteroaryl-(l-3C)aIkyI 
or hetcroaryl-(3-7C)cycloalkyl wherein each aryl group is ph«iyl or naphthyl and each 
hetM-oaryl group is a 5- or 6-membered monocyclic or a 9- or 10-membcred bicyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally containing a further 

25 beteroatom selected from nitrogen, oxygen and sulphur, and 

is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, caibaraoyl, 
(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy. 
(2-6C)alkynyloxy, (l-6C)alkyldiio, (l-6C)allcylsulphinyl, (l-6C)alkylsulphonyl, 

30 (l-6C)alkylamino, di-[(l-6C)alli:yl]araino, (l-6C)alkoxycarbonyl, 

N-(l-6C)alkylcarbaraoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
{2-6C)aIkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyH2-6C)alkanoylamino, 
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(3-6C)alkenoylaraino, N-(l-6C)alkyl-(3-6C)aIkenoylamino, (3-6C)alkynoylarnino, 
N-(l-6C)alkyH3-6C)alkynoyIamino,N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)aIkyl- 
(l-6C)alkanesulphonylaraino, or from a group of the formula : 

wherein X* is a direct bond or is selected from O and N(R'^), wherein R" is hydrogen or 
(l-6C)alkyl, and R^^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, araino-(l-6C)alkyl, (l-6C)alkylaraino-(l-6C)alkyl or 
di-[(l-6C)alkyl]aniino-(l-6C)alkyl, or from a group of the formula : 

10 -X'-Q' 

wherein X'' is a direct bond or is selected from O, S, SO. SO2, N(R'^), CO, CH(0R"), 
C0N(R'*), N(R'*)C0, S02N(R"), N(R"')S02, C<R^\0, C(R^%S and C(R^\N(R^*), 
wherein each R^" is hydrogen or (l-6C)alkyl, and is aryl, aryH I -6C)alkyl, heteroaryl, 
heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(I-6C)alkyl, or is optionally 

15 substituted with a (l-3C)alkylenedioxy group, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluororaethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, {2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 

20 (I-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylaraino, 
di-[(l-6C)alkyI]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[{l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyIoxy, {2-6C)aIkanoyIaraino, 
N-( 1 -6C)alkyl-(2-6C)alkanoylamino, N-( 1 -6C)aIkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulpharaoyi, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 

25 (l-6C)aIkanesulphonylamino, or from a group of the formula : 

wher'in X* is a direct bond or is selected from O and N(R^^, wherein R^* is hydrogen or 
(l-6C)alkyl, and R" is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)aJkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylaraino-(l-6C)alkyl or 
30 di-[( 1 -6C)alkyl]araino-( l-6C)aIkyI, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 
0x0 or thioxo substituents; 
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or a pharmaceutically-acceptable salt thereof; 
provided that the compounds :- 

l-(6,7-dimethoxyquma2olin-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 
5 1 .[5-(4-meihoxyphenoxy)quinazolin-4-yl]-3-{3-broraophenyl)urea, 

l-[5-(4-raethoxyphenoxy)quina2olin-4-yl]-3-(3-methoxyphenyl)urea. 

l-phenyl-3-(pyrazolo[3A</)pyriraidin-4-yl)urea, 

l-(2-cWoropheiiyl)-3Kpyi^lo[3,4-<flpyrimidin-4-yl)urea, 

l-(3-chlorophenyl)-3-(pyrazolo[3A<flpyriniidin-4-yl)urea, 
10 l-(4-chlorophenyl)-3Kpyrazolo[3,4-rflpyriraidiri-4-yl)urea, 

l-(2-fluorophenyl)-3-(pyrazolo[3,4-</)pyriniidin-4-yl)urea, 

l-benzyl-3-(pyra2oIo[3,4-<flpyrimidin-4-yI)ureaand 

l-(3-phenylpropyl)-3-(pyrazolo{3,4-i/Ipyrimidin-4-yl)urea are excluded. 

In this specification the generic term "alkyl" includes both straight-chain and 
15 branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 

are specific for the stiaighi-chain version only and references to individual branched-chain 

alkyl groups such as "isopropyl" are specific for the branched-chain version only. An 

analogous convention applies to other generic terms. 

It is to be understood that, insofar as certain of the compounds of Formula I defined 
20 above may exist in optically active or raceraic forms by virtue of one or more asymmetric 

carbon atoms, the invention includes in its definition any such optically active or raceraic 

form which possesses the above-menuoned activity. The synthesis of optically active forms 

may be carried out by standard techniques of organic chemistry well known in the art, for 

example by synthesis from optically active starting materials or by resolution of a racemic 
25 form. Similarly, the above-mentioned activity may be evaluated using the standard laboratory 

techniques referred to hereinafter. 

It is to be undeistood that the hydrogen atom which is shown at the 2-position in each 

of the part structures of the formulae la, lb, Ic and Id indicates that that position remains 

unsubstituted by any R* group. 
30 Suitable values for the generic radicals referred to above include those set out below. 

A suitable value for any one of the 'Q' groups (Q^ to Q*^) when it is aryl or for the aryl 

group within a *Q' group is, for example, phenyl or naphthyl, preferably phenyl. 
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A suitable value for a (3-7C)cycIoalkyl group within or for or Q'* when it is 
(3-7C)cycloalkyI is, for example, cyclopropyl, cycJobutyl, cyciopentyl, cyclohexyl, 
cycloheptyl or bicyclo[2.2.1]heptyl and a suitable value for or Q"* when it is 
(3-7C)cycloalkenyI is, for example, cyclobutenyl, cyclopentenyl, cyclohexenyl or 

5 cycloheptenyl. 

A suitable value for when it is a 5- or 6-membered monocyclic or a 9- or 
10-raerabered bicyclic hetercaryl ring containing 1 or 2 nitrogen het^oatoms and optionally 
containing a further heteroatom selected from nitrogen, oxygen and sulphur is, for example, 
pyiTolyl, oxazolyl, isoxazolyl, iraidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 

10 thiadiazolyl, iriazolyl, pyridyl, pyridazinyl, pyriraidinyl, pyrazinyl, l,3,5-tria2enyl, indolyl, 
benzoxazolyl, benziraidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyU quinazolinyl, quinoxalinyl, cinnolinyl or naphtiiyridinyl, preferably isoxazolyl, 
1,2,3-triazolyl, pyridyl. b«izothiazolyl, quinolyl or quinazolinyl. 

A suitable value for any one of the *Q' groups, to Q^.when it is heteroaryl or for the 

15 heteroaryl group within a 'Q' group is, for example, an aromatic 5- or 6-merabered 
monocyclic ring or a 9- or 10-membercd bicyclic ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, for example ftiryl, pyrrolyl, thienyl, oxazolyl, 
isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 
tetrazolyl, pyridyl, pyridazinyl, pyrimidinyi, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl, 

20 benzothienyl, benzoxazolyl, benziraidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, 
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl, preferably 
thienyl, 1,2,3-triazolyl, pyridyl, quinolyl, quinazolinyl or quinoxalinyl. 

A suitable value for any one of the 'Q' groups, to Q^, when it is hetcrocyclyl or for 
the heterocyclyl group within a *Q' group is, for example, a non-aromatic saturated or 

25 partially saturated 3 to 10 raembered monocyclic or bicyclic ring with up to five heteroatoms 
selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, letrahydrofuranyl, 
tetrahydropyranyl, pyrrolinyl, pyrrolidinyl, morpholinyl, tetrahydro-l,4-thiazinyl, 
l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopq)erazinyl, 
dihydropyridinyl, tetrahydropyridinyl, dihydropyriraidinyl or tetrahydnopyrimidinyl, preferably 

30 pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, 
piperidino, piperidin-3-yl, piperidin-4-yl, horaopiperidin-l-yl, piperazin-l-yl or 
homopiperazin- 1-yl, more preferably piperidin-4-yl. A suitable value for such a group which 
bears 1 or 2 oxo or thioxo substituents is, for example, 2-oxopyrrolidinyl, 



wo 01/04102 



-11- 



PCT/GBOO/02566 



2-lhioxopyiTOlidinyl, 2-oxoimidazolidinyl, 2-thioxoimidazolidinyl, 2-oxopiperidinyl, 
2.5-dioxopyn-olidinyl, 2,5-dioxoiniidazolidinyl or 2,6-dioxopiperidinyl. 

A suitable value for a 'Q' group when it is heteroaryl-(l-6C)alkyl is, for example, 
heteroarylmethyl, 2-heteroaryIethyl and 3-heteroarylpropyl. The invention comprises 
5 corresponding suitable values for 'Q' groups when, for example, rather than a 
heteroaryl-(l-6C)alkyl group, an aryl-(l-6C)alkyl, (3-7C)cycloalkyHl-6C)alkyl, 
(3-7C)cycloaIkenyl-(l-6C)alkyl orheterocyclyl-(l-6C)alkyl group is present 

When, as defined hereinbefore,Y* together with the carbon atoms to which it is 
attached forms a 5- or 6-merabered aromatic or partially unsaturated ring comprising 1 to 3 

10 hetcroatoms selected from O, N and S (provided that the group of formula Ic so formed is not 
a purine ring), ring is suitably unsaturated or partially unsaturated wherein a -CH2- group 
can optionally be replaced by a -CO- group and a ring nitrogen atom may qjtionaUy bear a 
(l-6C)alkyl group. Diradicals of suitable fused Y' rings include thiendiyl, furandiyl, 
pyrazolediyl, oxazolediyl, isoxazolediyl, thiazolediyl, isothiazolediyl, 1,2,3-oxadiazolediyl, 

15 l,2,3-tria2oIediyl, pyridinediyl, pyrimidinediyl, pyrazinediyl, pyrida:dnediyl and 

1,3,4-triazinediyl. Examples of suitable bicyclic rings of formula Ic formed by the fusion of 
ring Y' to the adjacent pyrimidine ring include furopyrimidinyl, thienopyrimidinyl, 
pyrrolopyrimidinyl, pyrrolinopyrimidinyl, oxopyrrolinopyrimidinyl, oxazolopyrimidinyl, 
oxazolinopyriraidinyl, oxooxazolinopyrimidinyl, isoxazolopyrimidinyl, thiazolopyrimidinyl, 

20 thiazolinopyriraidinyl, oxothiazolinopyrimidinyl, isothiazolopjoimidinyl, 
oxoimidazolinopyrimidinyl, pyrazolopyrimidinyi, pyrazolinopyrimidinyl, 
oxopyrazolinopyrimidinyl, pyridopyrimidinyl, pyrimidopyrimidinyl and pteridinyL Preferably 
the bicyclic ring of formula Ic is furo[3,2-</Jpyrimidinyl, furo[2,3-f/lpyrimidinyl, 
thieno[3,2-//)pyrimidinyl, thienor2,3-ii3pyrimidinyl, pyrrolo[3,2-i/]pyrimidinyl, 

25 pyiTolo[2,3-</|pyriraidinyl, oxazolo(5,4-i/lp>Timidinyl, oxazolo[4,5-^/lpyriraidinyI, 
thiazolo[5,4-d]pyriniidinyl, thiazolo[4,5-f/lpyrimidinyl, pyrido[23-i(lpyriraidinyI, 
pyrido[3,4-</]pyrimidinyl, pyrido[43-£QpyriraidinyI, pyrido[3,2-d]pyrimidinyl, 
pyTimido[4,5-d]pyrimidinyl, pyrimido(5,6-if|pyriniidinyl or pteridinyL Mfxc specifically the 
bicyclic ring of formula Ic is 6-oxopyiTolino[2,3-</lpyrimidin-4-yl, 

30 6-oxopyrTolino[3,2-c(Ipyrimidin-4-yl, 2-oxooxazolino[5,4-^/Ipyriraidin-7-yl, 
2-oxothia2olinoI5,4-/f]pyrimidin-7-yl, 2-oxooxazolino[4,5-<lpyrimidin-7-yl, 

2- oxothia2olino[4,5-^flpyrimidin-7-yl, 2-oxoimidazolino[4,5-JJpyrimidin-7-yl, 

3- oxop>^a2oIino{3,4-rfJpyrimidin-4-yl or 3-oxopyrazolino{4,3-d]pyrimidin-7-yl. Further 
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preferred bicyclic rings of formula Ic include thieno[3,2-i/lpyriraidinyl, 
thicno[2,3-f/]pyriraidinyl, ihiazoloI5,4-f/|pyrimidinyl, pyrido[2,3-<3flpyrimidinyl, 
pyrido[3,4-<20pyrimidinyl, pyrido[4,3-'flpyrimidinyl, pyrido(3,2-</lpyrimidinyl and pteridinyl, 
more specifically thienor3,2-(/|pyriniidin-4-yl, thieno{2,3-<flpyrimidin-4-yl, 
5 thiazolo[5,4-f30pyriraidin-7-yl, pyrido[2,3-cGpyrimidin-4-yl, pyrido[3,4-<aripyrimidin-4-yl, 
pyrido[4,3-flQpyrimidin-4-yl, pyrido[3,2-fflpyriraidin-4~yl and pteridin-4-yl. 

When, as defined hereinbefore, together with the carbon atoms to which it is 
attached forms a 5- or 6-raembered aromatic or partially unsaturated ring comprising 1 to 3 
heteroatoras selected from O, N and S, ring is suitably imsaturated or partially unsaturated 

10 wherein a -CH2- group can optionally be replaced by a -CO- group and a ring nitrogen atom 
may optionally bear a (l-6C)alkyl group. Diradicals of suitable fused Y^ rings include 
thiendiyl, furandiyl, imidazolediyi, pyrazolediyl, oxazolediyi, isoxazolediyl, thiazolediyl, 
isothiazolediyl, 1,2,3-oxadiazolediyl, l,2,3-tria2olediyl, pyridinediyi, pyrimidinediyl, 
pyrazinediyl, pyridazinediyl and 1 ,3,4-triazinediyl. Examples of suitable tricyclic rings of 

J 5 formula Id formed by the fusion of ring Y^ to the adjacent quinazoline ring include 

imidazoquinazolinyl, oxazoloquinazolinyl, thiazoloquinazolinyl, [lA3]tria2oloquinazolinyl, 
pyrazoloquinazolinyl, pyrroloquinazoiinyU oxoimidazolinoquinazolinyl, 
oxooxazolinoquinazolinyl, oxothiazolinoquinazolinyl and oxopyrazoIinoquinazoIinyL 
Preferably the tricyclic ring of formula Id is 3H-imidazo[4,5-5]quina2olinyI, 

20 oxa2oloI4,5-^]quinazolinyl, thiazoloI4,5-^]quinazolinyl, 

3H-[ 1 ,2,3]triazolo[4,5-^]quinazoIinyl, lH-pyra2olo[3,4-^]quinazolinyl, 
6|i-pyiTolo[2,3-5]quinazoIinyl, 2-oxo- 1 ,2-dihydro-3H-imidazo[4,5-^]quina2olinyl, 

2- oxo- 1 ,2-dihydrooxa2olo[4,5-5]quina2olinyl, 2-oxo- 1 ,2-<iihydrotfaiazolo[4^-^]quinazolinyl, 

3- oxo-2,3-dihydro-lH-pyrazolo[3,4-^]quina2oIinyl, pyrido[23-5]quinazolinyl, 

25 pyrimidino[4,5-^]cinnolinyl, pyrimidino[4,5-^]quinazolinyl, pyra2ino[2,3-5)quinazolinyl, 

7- oxo-6,7-dihydropyrido[2,3-^3quinazolinyl, pyrazino{2,3-^]quinazolinyl and 

8- 0x0-8, 9-dihydropyrazino[2,3-5]quinazolinyl. More specifically the tricyclic ring of 
formula Id is 3H-imida2o[4^-^]quina2oIin-8-yl, oxazolo[4^-^]quinazolin-8-yl, 
thia2oloI4,5-5]quinazolin-8-yl,3iJ-[l,2,3]tria2olo[4,5-^]quinazolin-8-yl, 

30 lH-pyrazolo[3,4-^3quinazolin-8-yl, 6H-pyrrolo[2,3-^]quinazoIin-4-yl, 2-oxo- 

1 ,2-dihydro-3H-iraidazo[4,5-^]quina2olin-8-yl, 2-oxo- 1 ,2-<iihydrooxa2X)lo[4,5-^]quinazolin- 
8-yl, 2-oxo- l,2-dihydrothiazoIo[4,5-g]quina2oIin-8-yl, 3-oxo-2,3-dihydro- 
1 H-pyra2olo[3,4-^]quinazolin-8-yi, pyrido[2,3-g]quina2olin-4-yl. 
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pyrimidmo[4,5-^Jcinnolin-9-yl, pyriraidino{4,5-^]quinazolin-4-yl, 
pyrazino[2,3-^]quma2olm-4-yl, 7-oxo-6,7-dihydropyrido(2,3-f]quinazoiin-4-yl, 
pyra2ino[2,3-^lquinaiolin-4-yl or 8-oxo-8,9-dihydropyra2ino[2,3-5lquinazolin-4-yL Further 
preferred tricyclic rings of formula Id include 3-raethyl-3H-imidazo[4^-^]quina2olin-8-yl, 
5 3-methyI-3H-[l,2,3]triazolo[4,5-^]quina2olin-8-yl, 3-n3elhyl-2-oxo-l,2-dihydro- 
3H-imidazo[4,5-g]quina2olin-8-yl, pyra2ino[2,3-^]quinazolin-4-yl and 9-raethyI-8-oxo- 
8,9-dihydropyrazino[23-5]quinazoIin-4-yl. 

Suitable values for any of the 'R' groups (R* to R^*), or for various groups within an 
R' sufastituent, or within a substituent on include:- 

fluoro, chloro, brorao and iodo; 
methyl, ethyl, propyl, isopropyl and tert-butyl; 
vinyl, allyl and but-2-enyl; 
ethynyl, 2-propynyl and but-2-ynyl; 
raethoxy, etfioxy, propoxy, isopropoxy and butoxy; 
vinyloxy and allyloxy; 
ethynyloxy and 2-propynyloxy; 
roethyltfaio, cthylthio and propylthio; 
methylsulphinyl and ethylsulphinyl; 
methylsulphonyl and ethylsulphonyl; 
methylamino, ethylamino, propylamine, 
isopropylamino and butylaraino; 
dimethylamino, diethylaniino, N-ethyl- 
N-raethylaraino and diisopropylamino; 
metfaoxycaibonyU ethoxycarbonyl, propoxycarbonyl 
and tot-butoxycarbonyl; 
for N-( 1 -6C)alkylcarbamoyl: N-methylcarbaraoyl, N-ethylcaitaraoyl and 

N-propylcarbamoyl; 
for >yi-di-[(l -6C)alkyl]carbamoyl: N,N-dimethylcarbamoyl, N-ethyl- 

N-meifaylcaibamoyl and N,N-diethylcarbamoyl; 
30 for (2-6Qall£anoyl: acetyl and propionyl; 

for (2-6C)alkanoyIoxy: acetoxy and propionyloxy; 

for (2-6C)alkanoylamino: acetamido and propionamido; 



10 forhalogeno 
;3 for (l-6C)alkyl: 
y2 for (2-8C)alkenyl: 
« for (2-8C)aIkynyl: 
for(l-6C)alkoxy: 
1=: 15 for (2-6C)alkenyloxy: 
for (2-6C)alkynyloxy: 
^ fbr(l-6QaIkyithio: 
11= for (l-6QaIkylsulphinyI: 
for (l-6C)alkylsulphonyl: 
20 for (l-6C)alkylamino: 

for di-[(l-6C)alkyl]amino: 

for (l-6C)alkoxycaibonyl: 

25 
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for N-(l-6C)alkyl-(2-6C)aIkanoylamino: N-methylacetamido and N-methylpropionamido; 
for N-( 1 -6C)aljky Isulphamoyl : N-raethy Isulpharaoyl and N-eihy Isulphamoyl; 

for N,N-di-[(l-6C)alkyl]sulpharaoyl: N,N-dimethylsulphamoyl; 

for (l-6C)alkanesuIphonylamino: methanesulphonylamino and ethanesulphonylamino; 

5 for N-(l-6C)alkyl-(l-6C)alkanesulphonylaniino: N-methylraethanesulphonylamino and 

N-raethylethanesulphonylaraino; 
for (3-6C)alkenoylaraino: aciylamido, methacryiamido and crotonamido; 

for N-(l-6C)alkyl-(3-6C)alkenoylamino: N-methylacrylaraido and N-mcthylcrotonanjido; 
for (3-6C)allcynoylaraino: propiolamido; 
1 0 for N-( 1 -6C)alkyl-(3-6C)alkynoylamino: N-raetiiylpropiolaraido; 

for araino-(l-6C)alkyl: aminomethyl, 2-arainoethyl, 1-aminoethyl and 

3-aminopropyl; 

methylarainomethyl, ethylarainoraethyl, 

1- methylaminoethyl, 2-raethylarainoethyl, 

2- ethylaminoethyl and S-methylaminopropyl; 
diraethylaminomethyl, diethylaminomethyl, 

1- dunediylarninoethyl, 2-dimethylaminoethyl and 

3- diraethylaniinopropyl; 
chlororaethyl, 2-chloroethyl, 1-chloroethyl and 
3-chloropropyl; 

hydroxymethyi, 2-hydroxyeihyl, 1 -hydroxyethyl and 
3-hydroxypropyl; 

roethoxyroethyl, edioxymediyl, 1-raethoxyeUiyl, 

2- methoxyethyl, 2-ethoxyediyl and 

3- raethoxypropyl; 

cyanomethyl, 2-cyanoethyU 1-cyanoethyI and 
3-cyanopropyl; 

acetamidomethyl, propionamidomethyl and 
2-acetamidoethyl; and 
30 for ( 1 -6C)alkoxycarbonylamino-( 1 -6C)alkyl: raethoxycarbonylaminomethyl, 

ethoxycarbonylaminoniethyl, 
tert- butoxycarbonylaminomethyl and 
2-medioxycarbonylaminoethyL 



15 



20 



25 



for (l-6C)alkylaniino-(l-6C)alkyl: 

for di-[(l -6C)alkyl3amino-( 1 -6C)alkyi: 

for halogeno-(l-6C)alkyl: 
for hydroxy-{l-6C)alkyl: 
for (l-6C)alkoxy-(l-6C)alkyl: 

for cyano-(l-6C)alkyl: 

for (2-6C)alkanoylamino-(l-6C)alkyl: 
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A suitable value for (R')m or for a substituent on when it is {l-3C)alkylenedioxy is, 
for example, methylenedioxy or ethylenedioxy and the oxygen atoms thereof occupy adjacent 
ring positions. 

When, as defined hereinbefore, an R' group forms a group of the formula Q^-X'- and, 

5 foi example, is a OC(R% linking group, it is the carbon atom, not the oxygen atom, of the 
OC(R^)2 linking group which is attached to the quinazoline-like ring such as the ring of 
formula la and the oxygen atom is attached to the group. Similarly, when, for example a 
CH3 group within a R' substituent bears a group of the fommla -X^-Q^ and, for example, is 
a C(R')20 linking group, it is the carbon atom, not the oxygen atom, of the C(R^)20 linking 

10 group which is attached to the CH3 group and the oxygen atom is linked to the group. A 
similar convention applies to the attachment of the groups of the fomiulae Q^'-X^- and -X ''-Q^. 

As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a 
r' substituent may be optionally separated by the insertion into the chain of a group such as 
O. CON(R^) or C=C. For example, insertion of a group into the ethylene chain within a 

15 2-morpholinoethoxy group gives rise to a 4-morpholinobut-2-ynyloxy group and, for example, 
insertion of a CONH group into the ethylene chain within a 3-methoxypropoxy group gives 
rise to. for example, a 2-(2-methoxyacetamido)ethoxy group. 

When, as defined hereinbefore, any CH2=CH- or HC^C- group within a substituent 
optionally bears at the terminal CH2= or HC= position a substituent such as a group of the 

20 formula - X^ - wherein X^ is, for example, NHCO and Q" is a heterocyclyl-(l-6C)alkyl 
group, suitable R' substituents so formed include, for example, N-[heterocyclyl- 
(l-6C)alkyl]carbaraoylvinyl groups such as N-(2-pyrrolidin-l-ylethyl)carbamoylWnyl or 
N-[heterocyclyl-(l-6C)aIkyI]carbamoylethynyl groups such as 25i-(2-pyn-olidin- 
1 -y lethyl)carbaraoylethynyl. 

25 When, as defined hereinbefore, any CH2 or CH3 group within a R' substiment 

optionally bears on each said CH2 or CH3 group one or more halogeno substituents, there are 
suitably 1 or 2 halogeno substituents present on each said CH2 group and there are suitably 
1, 2 or 3 halogeno substituents present on each said CH3 group. 

When, as defined hereinbefore, any CH2or CH3 group within a R' substituent 

30 optionally bears on each said CH2 or CH3 group a substituent as defined hereinbefore, suitable 
R' substituents so formed include, for example, hydroxy-substituted heterocyclyl- 
(l-6C)alkoxy groups such as 2-hydroxy-3-piperidinopropoxy and 2-hydroxy- 
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3-raoipholinopropoxy, hydroxy-substituted amino-(2-6C)alkoxy groups such as 3-amino- 
2-hydroxypropoxy, hydroxy-substituted (l-6C)alkylamino-(2-6C)aIkoxy groups such as 

2- hydroxy-3-raethylaminopropoxy, hydroxy-substituted di-[(l-6C)alkyl]ainino-(2-6C)alkoxy 
groups such as 3-diraethylaniino-2-hydroxypropoxy, hydroxy-substituted heterocyclyl- 

5 (l-6C)alkylaniino groups such as 2-hydroxy-3-piperidijiopropylamino and 2-hydroxy- 

3- raorpholinopropylamino, hydroxy-substituted amino-(2-6C)alkylaniino groups such as 
3-amino-2-hydroxypropylamino, hydroxy-substituted (l-6C)alkylainino-(2-6C)alkylaiiiino 
groups such as 2-hydroxy-3-raethylaminopropylamino, hydroxy-substituted 
di-[(l-6C)alkyl]araino-(2-6C)alkylaraino groups such as 3-diraethylamino- 

10 2-hydroxypropylamino, hydroxy-substituted (l-6C)alkoxy groups such as 2-hydroxyethoxy, 
(l-6C)alkoxy-substituted (l-6C)alkoxy groups such as 2-raethoxyethoxy and 
3-ethoxypropoxy, (l-6C)alkylsulphonyl-substituted (l-6C)alkoxy groups such as 
2-methylsulphonylethoxy and heierocyclyl-substituted (l-6C)alkylaraino-(l-6C)alkyl groups 
such as 2-morpholinoethylaminomethyl, 2-pipera2in-l-ylethylaminomethyl and 

15 3-nQorphoIinopropylaminomethyl. 

A suitable pharraaceuticaUy-acceptable salt of a compound of the Fonnula I is, for 
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 
salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric, 
trifluoroacetic, citric or roaleic acid; or, for example, a salt of a compound of the Formula I 

20 which is sufficicntiy acidic, for example an alkali or alkaline earth metal salt such as a 
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 
raethylamine, dimethylamine, trimethylamine, piperidine, moipholine or 
tris-(2-hydroxycthyl)amine. 



According to a further aspect of the invention there is provided a quinazoline 
25 derivative of the Fonnula I 





1 



wherein is a quinazoline-like ring such as a group of the formula la, lb, Ic or Id 
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together with the carbon atoms to which it is attached forms a 5- or 6-membeFed 
^ 5 aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and S 

0 provided that the group of formula Ic so formed is not a purine ring; 

1=1= 

p together with the carbon atoms to which it is attached forms a 3- or 6-raembered 

j;-; aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 

1 S; 

10 m is 0, 1,2, 3 or 4; 

each R* group, which may be the same or different, is selected from halogeno, 
trifluoromethyl, cyano, isocyano, nitro, hydroxy, raercapto, amino, forrayl, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, {2-8C)allcynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyioxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 

15 (l-6C)aDcylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-I(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6Qalkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylaraino, (3-6C)aIkenoylamino, N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(l-6C)alkyl-(3-6C)alkynoylamino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 

20 N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

wherein is a direct bond or is selected from O, S, SO, SO2, N(R*), CO, CH<OR^, 
CON(R''), N(R^)CO, S02N(R^), N(R'')S02, OC(fl%, SCCR^h and N(R'')C(R'')2, wherein R* is 
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hydrogen or (i-6C)alkyl, and is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycioalkyl- 
(l-6C)alkyl, (3-7C)cycloaIkenyl, (3-7C)cycioalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heicrocyclyl-(l-6C)alkyl, or (R')^ is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R* substituent 
5 are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
N(R^), CO, CH(OR^), CON(R^), N(R^)CO, S02N(R^), N(R^)S02, CH=CH and C^ wherein 
r' is hydrogen or (l-6C)alkyl, 

and wherein any CH2=CH- or HC=C- group within a R* substituent optionally bears at 
the terminal CH2= or HCs position a substituent selected from halogeno, carboxy, carbamoyl, 
10 (1 -6C)alkoxycarbonyl, N-(l-6C)alkylcarbaraoyi, N,N-di-[(l-6C)alkyl3carbaraoyl, 

amino-(l-6C)alkyl, (]-6C)aIkylamino-(l-6C)alkyl and di-[(l-6C)alkyl]araino-(l-6C)alkyl or 
from a group of the formula : 

whercin X^ is a direct bond or is selected from CO and N(R^)CO, wherein R^ is hydrogen or 
15 (l-6C)alkyl, and Q"* is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or hcierocyclyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 group within a R* substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno substituents or a substituent selected from 
hydroxy, cyano, amino, caitoxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)allcyIliuo, 
20 (l-6C)alkylsulphinyl, (l-6C)alkylsuiphonyl, (l-6C)alkylamino, di-[(l-6C)aIkyI]araino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl)carbaraoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylaraino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-(l-6C)alkylsulpharaoyI, N,N-di-[(l-6C)alkyl]sulphamoyl, 
(I-6C)alkanesulphonylaraino and N-(I-6C)alkyl-(l-6C)alkanesulphonylanaino, or from a 
25 group of the formula : 

-X^-Q= 

wherein is a direct bond or is selected from O, S, SO, SO2, N(R''), CO, CH(OR'), 
C0N(R'), N(R')C0, S02N(R'), N(R')S02, C(R')20. C(R')2S and N(R')C(R')2, wherein R^ is 
hydrogen or (l-6C)alkyl, and is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl. (3-7C)cycloalkyl- 
30 (l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 
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and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitre, hydroxy, amino, carboxy, carbamoyl, (l-6C)aIkyl, 
(2-8C)alkenyl, (2-8C)ailcynyI, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
5 (l-6C)alkylthio, {l-6C)alkylsulphinyl, (l-6C)alJcyIsulphonyl, (l-6C)aIkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-{l-6C)alkylcarbamoyl, 
NJi-di-[(l-6C)alkyl]carbaraoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-( 1 -6C)alicy l-(2-6C)alkanoy laraino, N-( 1 -6C)aIkylsulpharaoyl, 
N,N-di-((l-6C)alJcyl]sulpharaoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
10 (l-6C)alkanesulphonylaraino, or from a group of the formula : 

wherein X"* is a direct bond or is selected from O and N(R'), wherein R" is hydrogen or 
(l-6C)alkyl, and R* is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)aIkyl, 
cyano-{l-6C)alkyl, amino-(l-6C)alkyi, (l-6C)alkylaraino-(l-6C)aIkyl or 
15 di-[(l-6C)alkyl]amino-(l-6C)alkyi, or from a group of the formula : 

wherein is a direct bond or is selected from O and N(R'^, wherein R*** is hydrogen or 
(l-6C)alkyl, and Q*" is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, 

20 and wherein any heterocyclyl group within a substituent on R^ optionally bears 1 or 2 

oxo or thioxo substituents; 

is hydrogen or (l-6C)alkyl and is hydrogen or (l-6C)a]kyl, or R^ and R^ 
together form a CH2, (CH2)2 or (CH2)3 group; 

Z is O. S, N(C=N) or N(R"), wherein R" is hydrogen or (l-6C)alkyl; and 

25 is aryl, aiyl-(l-3C)alkyl, aryl-(3-7C)cycloaIkyl, heteroaryl, heteroaryl-(l-3C)alkyl 

or heteroaiyl-(3-7C)cycloalkyl wherein each aryl group is phenyl or naphthyl and each 
heteroaryl group is a 5- or 6-membered monocyclic or a 9- or 10-membered bicyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally containing a further 
heteroatom selected from nitrogen, oxygen and sulphur, and 

30 is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, cari)oxy, carijamoyl, 
(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)aIkenyloxy, 
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(2-6C)alkynyloxy, (l-6C)aIkylthio, (l-6C)alkylsulphinyl, (J-6C)a]kylsulphonyl, 
(l-6C)alkylaraino, cii-[(l-6C)alkyI]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)aDcyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoy]oxy, (2-6C)aIkanoyIaniino, N-(l-6C)alkyl-(2-6C)allcanoylamino, 
5 (3-6C)alkenoylainino, N-(l-6C)alkyl-(3-6C)alkenoylaniino, (3-6C)alkynoylaraino, 
N-(l-6C)alkyl-(3-6C)alkynoylaraiiio,N-(l-6C)aikylsuIphamoyl, 
N,N-di-[(l-6C)aIkyl]sulphamoyl, (l-6C)alkanesulphonylaraino and N-(l-6C)alky!- 
(l-6C)alkanesulphonylaraino, or from a group of the formula : 

10 wherein is a direct bond or is selected from O and N(R'^), wherein R^^ is hydrogen or 
(l-6C)aIkyl, and R'^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl. (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, araino-<l-6C)aIkyl, (l-6C)aikylamino-(l-6C)alkyl or 
di-[{l-6C)alkyl]aniino-(l-6C)alkyl, or from a group of the formula : 

-X'-Q' 

15 wherein X' is a direct bond or is selected from O, S, SO, SO2, N(R"'), CO, CHCOR'"*), 
C0N(R'^), N(R'^)C0, SOzNCR'^), N(R^^)S02. C(R'^)20, C(R^%S and C(R''')2N(R'''), 
wherein each R" is hydrogen or (l-6C)alkyl, and Q' is aryl, aryI-(l-6C)aIkyI, heteroaryl, 
heteroaryI-(l-6C)alkyl, heterocyclyl or beterocyclyl-(l-6C)alkyl, or is optionally 
substituted with a (l-3C)alkylenedioxy group, 

20 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (]-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy. (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylaraino, 

25 di-[(l-6C)aIkyl]araino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbaraoyl, 

iiN-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)aIkyl-(2-6C)alkanoylamino,N-(l-6C)allcylsulpharaoyl, 
iLN-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylaraino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonyIaraino, or from a group of the formula : 

30 -X*-R'^ 

wherein X* is a direct bond or is selected from O and N(R**), whwein R'^ is hydrogen or 
(l-6C)aIkyl, and R'^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-{l-6C)aIkyl, 
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cyano-(l-6C)alkyl, araino-(l-6C)alkyl, (l-6C)aIkyiamino-(l-6C)alkyl or 

di-I( 1 -6C)alkyl]amino-(l -6C)alkyl, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 

0X0 or thioxo substituents; 
5 or a pharmaceutically-acceptable sail thereof; 

provided that the compounds :- 

l-(6,7-dimethoxyquinazoUn-4-yl)-3-phenylurea, 

l-[5-(4-inethoxyphenoxy)quinazoIin-4-yl]-3-phenyIurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-broniophenyl)urea, 
10 1 -(5-(4-raethoxyphenoxy)quina2olin-4-yl]-3-(3-methoxyphenyl)urea. 

l-phenyl-3-{pyrazoIo[3,4-rflpyrimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyrazolo[3,4-^/Jpyrimjdin-4-yl)urea, 

l-(3-cWorophenyl)-3<pyrazolo[3A<flpyrimidin-4-yl)urea, 

l-(4-chlorophenyI)-3-(pyrazolo[3,4-d]pyrimidin-4-yl)urea, 
1 5 1 -(2-fluorophenyl)-3-(pyrazolo[3,4-f/]pyrimidin-4-yl)urea, 

l-benzyl-3-(pyrazolo[3,4-</|pyriraidin-4-yI)ureaand 

l-(3-phenylpropyI)-3-(pyrazoio[3,4-<flpyriraidin-4-yl)urea arc excluded. 
Particular novel compounds of the invention include, for example, 

(i) quinazoline derivatives of the Formula 11 



wherein each of m, R', R^, R', Z and has any of the meanings defined hereinbefore; 
(ii) quinoline derivatives of the Formula in 




11 



20 
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i 



(R^ ), 




N H 



III 



wherein each of ra, R\ R^, R , Z and Q has any of the meanings defined hereinbefore; 
(iii) pyrimidine derivatives of the Formula IV 




IV 

5 wherein each of m, R\ Y', R^, R^, Z and has any of die meanings defined hCTeinbefore; 
and 

(iv) quinazoline derivatives of the Formula V 

R3 




wherein each of m, R', Y^, R^, R^, Z and has any of the meanings defined hereinbefore. 
10 Subject to the provisos described hereinbefore, further particular novel compounds of 

the invention include, for example, quinazoline derivatives of the Formula II, or 
pharmaceutically-acceptable salts thereof, wherein, unless otherwise stated, each of m, R*, R'^, 
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R^ Z and has any of the meanings defined hereinbefore or in paragraphs (a) to (o) 
hereinafter :- 

(a) ra is 1 , 2 or 3, and each R' group, which may be the same or different, is selected from 
halogeno, irifluoromeihyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 

5 (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkyiaraino, di-l{l-6C)alkyl]araino, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbaraoyl, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylaraino, N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino and N-(l-6C)alkyl-(3-6C)alkynoylamino. 
or from a group of the formula : 

10 Q'-x'- 

wherein X* is a direct bond or is selected from O, N(R^), CON(R^), N(R'*)CO and 0C(R'')2 
wherein R^ is hydrogen or (l-6C)alkyl, and is aryl, aryl-(l-6C)alkyl, cycloalkyl- 
(l-6C)aIkyl, heteroaryl, heteroaryl-{l-6C)alkyl, heierocyclyl or helerocyclyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)aUcylene chain within a R* substitueni 

15 are optionally separated by the insertion into the chain of a group selected from O, N<R^), 
CON(R^), N(R^)CO, CH=CH and C=C wherein R^ is hydrogen or (l-6C)alkyl, 

and wherein any CH2=CH- or HC^C- group within a R' substituent optionally bears at 
the terminal CH2= or HC= position a substituent selected from carbamoyl, 
N-(l-6C)alkylcarbaraoyl, N,N-di-[(l-6C)alkyl]carbamoyl, amino-(l-6C)alkyl, 

20 (l-6C)alkylamino-(I-6C)alkyl and di-I(l-6C)aIkyl3araino-(l-6C)alkyl or from a group of the 
formula : 

wherein X^ is a direct bond or is CO or N(R^)CO, wherein R* is hydrogen or (l-6C)alkyl, and 
is heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 
25 and wherein any CH2 or CH3 group within a R' substituent optionally bears on each 

said CH2 or CH3 group a substituent selected from hydroxy, amino. (l-6C)alkoxy, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino and di-[(l-6C)alkyl3aroino, or from a group of the 
formula : 

30 wherein X^ is a direct bond or is selected from O, N(R^, CON(R^), N(fC)CO and C(R'')20, 
wherein R' is hydrogen or (l-6C)alkyl, and is heteroaryl, heteroaryl-(l-6C)alkyl, 
heterocyclyl or heterocyclyl-(l-6C)aIkyl, 
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and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)aUcyI, (l-6C)alkoxy, 
N-(I-6C)alkylcarbamoyl, N,N-di-[(l-6C)allcyl]carbaraoyl, araino-(]-6C)alkyl, 
5 (l-6C)alkylaraino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyI, (2-6C)alkanoylamino- 
(l-6C)alkyl and (l-6C)alkoxycarbonylamino-(l-6C)alkyl, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 
oxo substituents; 

(b) m is 1, 2 or 3, and each R' group, which may be the same or different, is selected from 
10 halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyi, {2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylaraino, di-[(l-6C)alkyI]araino, 
N-(l-6C)alkylcarbaraoyl, N,N-di-[(l-6C)alkyl]carbaraoyI, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)allcenoylamino, N-(l-6C)alkyl- 
(3-6C)aikenoylamino, (3-6C)alkynoylaraino and N-(l-6C)alkyl-(3-6C)alkynoylaraino, 
15 or from a group of the formula : 

wherein is a direct bond or is selected from O, NCR'*), CONCR"), N(R'')C0 and OC(R*)2 

wherein R" is hydrogen or (l-6C)alkyl, and is aryl, aryl-(I-6C)aIkyl, Itetwoaryl, heteroaryl- 

(l-6C)aIky], heterocyclyl or heterocyclyI-(l-6C)aIkyl, 
20 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent 

are optionally separated by the insertion into the chain of a group selected from O, N(R^), 

C0N(R^), N(R^)C0, CH=CH and CsC wherein R^ is hydrogen or (l-6C)alkyl. 

and wherein any CH2=CH- or HC=C- group within a R* substituent optionally bears at 

the terminal CH2= or HC= position a substituent selected from carbamoyl, 
25 N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbaraoyl, amino-(l-6C)alkyl, 

(l-6C)aUcylamino-(l-6C)alkyl and di-[(l-6C)alkyl]araino-(l-6C)alkyl or from a group of the 

formula : 

Q^-X^- 

wherein X^ is a direct bond or is CO or N(R*)CO, wherein R*^ is hydrogen or (I-6C)alkyl, and 
30 is heteroaryl, heteroaryl-(l-6C)alkyI, heterocyclyl or heterocyclyl-(l-6C)alkyi, 

and wherein any CHa or CH3 group within a R' substituent optionally bears on each 
said CHjor CH3 group a substituent selected from hydroxy, amino, (l-6C)alkoxy, 
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(l-6C)alkylsulphonyl, (l-6C)alkylamino and di-[(l-6C)a]kyl]amino, or from a group of the 
formula : 

wherein is a direct bond or is selected from O. N(R*0, CON(R^), N(R^)CO and C(R')20, 
5 wherein R^ is hydrogen or (l-6C)alkyl. and is heteroaryl, heteroaryI-(l-6C)alkyl, 

heterocyclyl or heterocyclyHl-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group withiii a substituenl on R* 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 

halogeno, trifluororaethyl, hydroxy, amino, (l-6C)alkyl and (l-6C)alkoxy, 
10 and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2 

0X0 substituents; 

(c) ra is 1, 2 or 3, and each R' group, which may be the same or different, is selected from 
fluoro, chloro, trifluororaethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylaraino, propylamine, dimethyiamino, 
15 diethylaraino, dipropylaraino, N-raethylcarbaraoyl, N,N-dimethylcaibaraoyl, acetamido, 
propionamido, acrylaraido and propiolaraido, or from a group of the formula : 

wherein X' is a direct bond or is selected from O, NH, CONH, NHCO and OCH2 and is 
phenyl, benzyl, cyclopropylmethyl, thienyl, I-imidazolyl, 1,2,3-triazolyl, pyridyl, 

20 2-imidazol-l-ylethyl, 3-iniidazol-l-yIpropyl, 2-(1.2,3-oiazolyl)ethyl, 3-{l,2,3-tria2oIyl)propyl, 
pyridyhnethyl, 2-pyridylethyl, 3-pyridylpropyl, pyrrolidin-l-yl, pyiTolidin-2-yl, morpholino, 
l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, piperidin-3-yl, piperidin-4-yl, 
homopiperidin-l-yl, piperazin-l-yl, horaopiperazin-l-yl, 2-pyrrolidin-l-ylethyl, 
3-pyrroUdin-l-ylpropyl, pyrroUdin-2-ybnethyl, 2-pyiroUdin-2-ylethyl, 3-pyrroUdin-2-ylpropyl, 

25 2-morpholinoethyl, 3-raorpholinopropyl, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethyl, 
3-(l , 1 -dioxotctrahydro-4H- 1 ,4-thiazin-4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 
pipcridin-3-yhnethyl, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-yleihyl, 

2- homopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl, 2-pipera2in-l-ylethyl, 

3- piperazin-l-ylpropyl, 2-homopipera2in-l-ylethyl or 3-homopiperazin-l-ylpropyl, 

30 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent 

are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and C^, 



wo 01/04102 



-26- 



PCT/GBOO/02566 



and wherein any CH2=CH- or HC^C- group within a R' substitueni optionally bears at 
the terminal CH2= or HC= position a substituent selected from carbamoyl, 
N-raeihylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N,N-dimethylcarbaraoyl, 
aminoraethyl, 2-aminoethyl, 3-arainopropyl, 4-aminobutyl, raethylaniinoraethyl, 
5 2-raethylaniinoethyI, 3-raethylarainopropyl, 4-raethyIarainobutyl, dimethylarainomethyl, 
2-diraethylaniinoethyl, 3-dimethylarainopropyl or 4-dimelhylaminobutyl, or from a group of 
the formula : 

10 wherein is a direct bond or is CO, NHCO or N(MeX^O and is pyridyl, pyridylmethyl, 

2- pyridylethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, pyrroUdin-l-ylmethyl, 2-pyrroljdin-I-ylethyI, 

3- pyrrolidin-l-ylpropyl, 4-pyrrolidin-l-yIbutyl, pyrrolidin-2-ybnethyI, 2-pyrrolidin-2-ylethyl, 

3- pyrrolidin-2-yipropyl, raorpholinoraethyl, 2-raorpholinoethyl, 3-morpholinopropyl, 
15 4-morpholinobutyl, piperidinoraethyl, 2-piperidinoethyl, 3-piperidinopropyl, 

4- pipCTidinobutyI, pipCTidin-3-ylmethyl, 2-p^)eridin-3-ylethyl, piperidin-4-ylmethyl, 
2-piperidin-4-ylethyl, piperazin-I-ylmethyl, 2-piperazin-l-ylethyl, S-piperazin-l-ylpropyl or 
4-piperazin- 1-yIbutyl, 

and wherein any CH2 or CH3 group within a substituent optionally bears on each 
20 said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 

methylsulphonyl, methylamino and dimethylamino, or from a group of the formula : 

-X'-Q^ 

wherein X^ is a direct bond or is selected from O, NH, CONH, NHCO and CH2O and is 
pyridyl, pyridylmethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
25 piperidin-4-yl, piperazin-l-yl, 2-pyiTolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidin- 

2- ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrroIidin-2-ylpropyl, 2-moipholinoethyl, 

3- morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylraethyl, 2-piperidin- 
3-ylethyl, piperidin-4-ylraethyI, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 
1-ylpropyl, 

30 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R* 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, m^oxy. 
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aminomethyl, methylaminomethyl, dimethylammomethyl, acetaraidomethyl, 
raethoxycarbonylarainometfiyl, etfaoxycarbonylaminomethyl and 
tert-butoxycarbonylaminoroethyl, 

and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2 
5 oxo substituents; 

(d) m is 1, 2 or 3, and each group, which roay be the same or different, is selected from 
fluoro, chloro, trifluoromediyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, vinyl, 
ethynyl, raethoxy, ethoxy, propoxy, methylaraino, ethylaraino, propylaraino, diraethylaraino, 
dicthylamino, dipropylanoino, N-raethylcarbamoyl, N,N-dimethylcarbamoyl, acetamido, 
10 propionaraido, acrylaraido and propiolaniido, or from a group of the formula : 

whcrcin X* is a direct bond or is selected from O, NH, CONH. NHCO and OCH2 and is 
phenyl, benzyl, thienyl, l,2,3-tria2olyl, pyridyl, 2-(l,2,3-triazolyl)ethyl, 
3-(1^3-tria2olyl)propyI, pyridyimethyl, 2-pyridylethyl, 3-pyridylpropyl, pyirolidin-l-yl, 
15 pyrToUdin-2-yl, morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, 
pipcridin-3-yl, piperidin-4-yl, homopiperidin-l-yl, piperazin-l-yl, homopiperazin-l-yl, 

2- pyrTOlidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyiTolidin-2-ylmethyl, 2-pyrroUdin-2-ylethyl, 

3- pyrTolidin-2-ylpropyl, 2-raorpholinoethyl, 3-raorpholinopropyl, 2-(l,l-dioxotetrahydro- 
4H- 1 .4-diiazin-4-yl)ethyl, 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propyl, 

20 2-pipcridinoethyI, 3-piperidinopropyl, piperidin-3-ybnethyl, 2-piperidin-3-ylethyl, 

piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-horaopiperidin-l-ylethyl, 3-homopiperidin- 
1-ylpropyl, 2-piperazin-l-ylcthyl, 3-piperazin-l-ylpropyl, 2-homopiperazin-l-ylethyl or 
3-homopipera2in- l-ylpropyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a substituent 

25 are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and C^, 

and wherein any CH2=CH- or HC^C- group within a R' substituent optionally bears at 
the terminal CH2= or HC= position a substituent selected from carbamoyl, 
N-methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbaraoyl, N^-dimethylcarbamoyl, 

30 aminomethyl, 2-aminoethyl, mediylarainomethyl, 2-methylaminoethyl, dimetfaylaminomelfayl 
or 2-diraethylaminoethyl, or from a group of the formula : 
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wherein is a direct bond or is CO, NHCO or N(Me CO and Q" is pyridyl, pyridylraethyl, 
2-pyridylethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morphoiino, piperidino, pipcridin-3-yl, 
piperidin-4-yl, piperazin-I-yl, 2-pyiTolidiii-l-ylethyl, 3-pyrroIidin-l-ylpropyl, pyrrolidin- 

2- ylmediyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyi, 2-raorpholinoethyl, 

5 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylineUiyl, 2-piperidin- 

3- ylethyl, piperidin-4-ylmetfiyl, 2-piperidin-4-ylethyl, 2-piperazin-l-yIethyl or 3-piperazin- 
1-ylpropyl, 

and wherein any CH2 or CH3 group within a R' substituent optionally bears on each 
said CH2 or CH3 group a substituent selected from hydroxy, amino, raethoxy, 
10 methylsulphonyl, raethylamino and diraethylaraino, or from a group of the fomiula : 

-X^-Q' 

wherein X^ is a direct bond or is selected from O, NH, CONH, NHCO and CH2O and is 
pyridyl, pyridylraethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, raoqaholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-I-yl, 2-pyrTolidin-l-ylethyl, 3-pyrrolidiJi-I-ylpropyl, pyrrolidin- 
15 2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyn-olidin-2-ylpropyl, 2-morpholinoethyl, 

3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, pipMidin-3-ylmethyI, 2-piperidin- 
3-ylethyl, piperidin-4-ylraethyl, 2-piperidin-4-ylethyl, 2-pipera2in-l-ylethyl or 3-pipera2in- 

1- ylpropyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 
JO optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, cWoro, trifluoromethyl, hydroxy, amino, methyl, ethyl and mcthoxy, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 
0x0 substituents; 

(e) ra is 1 or 2 and the R' groups, which may be the same or different, are located at the 
25 6- and/or 7-positions and are selected from hydroxy, amino, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, cthylamino, dimelhylamino, diethylamino, 
acetamido, propionamido, ben2yloxy, cyclopropylracdioxy, 2-imida2oH-ylethoxy, 
3-imidazol- 1 -y Ipropoxy, 2-( 1 ,2,3-triazol- 1 -yl)ethoxy , 3-( 1 ,2,3-tria2x>l- 1 -yl)propoxy, 
pyrid-2-ylroethoxy, pyrid-3-ybnethoxy, 2-pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 
30 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy, 
pyrrolidin-l-yl, morphoiino, piperidino, piperazin-l-yl, 2-pyrrolidin-l-ylethoxy, 
3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, pyrroIidin-2-ylmethoxy, 

2- pyrrolidin-2-ylcthoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoetfaoxy, 
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3-raoipholinopropoxy, 2-(l , l-dioxotetrahydro-4H- 1 ,4-thia2in-4-yl)ethoxy, 
3-(l , l-dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylraethoxy, 

2- piperidin-3-ylethoxy, piperidin-4-ylnieihoxy, 2-piperidin-4-ylethoxy, 

5 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-pipera2in-l-ylethoxy, 

3- piperazin- 1 -ylpropoxy, 2-horaopiperazin- 1 -ylethoxy, S-horaopiperaan- 1-yIpropoxy, 
2-pyrroIidin-l-yIethylaraino, 3-pyrrolidin-l-ylpropylamino, pyrrolidin-3-ylammo, 
pyiTOlidin-2-ylmethylaraino, 2-pyrrolidin-2-ylethyl amino, 3-pyrroIidm-2-ylpropylamino, 
2-morpholinoethylaraino, 3-morpholinopropylaniino, 2-(l,l-dioxotetrahydro- 

10 4H- 1 ,4-diia2in-4-yl)ethylaraino, 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propylamino, 

2- piperidinoethylamino, 3-piperidinopropylamino, piperidin-3-ylaramo, 
piperidin-4-ylamino, piperidin-3-ylraethylaraino, 2-piperidin-3-ylethylainino, 
piperidin-4-ylraethylamino, 2-piperidin-4-ylethylainino, 2-horaopiperidin- 1 -ylethylamino, 

3- horaopiperidin- 1 -ylpropylamino, 2-piperazin- 1 -ylethylamino, 3-piperazin- 1 -y Ipropylaraino, 
1 5 2-homopiperazin- 1 -ylethylamino or 3-honiopiperazin- 1 -ylpropylamino, 

and wherein adjacent carbon atoms in any (2-6C)aIkylene chain within a R' substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and CMT, 

and when is a vinyl or ethynyl group, the R^ substituent optionally bears at the 
20 terminal CH2= or ¥10= position a substituent selected from 

N-(2-diroethylaminoethyl)carbamoyl, N-(3-dimethylarainopropyl)carbamoyl, 
raethylarainomethyl, 2-methylaminoethyl, 3-methylarainopropyl, 4-mediylaminobutyl, 
dimethylaminomethyU 2-diniethylaminoethyl, 3-dimethylaminopropyl and 

4- dimethylaniinobutyl, or from a group of the formula : 
25 Q^-X^- 

wherein is a direct bond or is NHCO or N(MeX^O and is imidazolylme^yl, 
2-imida2olylethyl, S-imidazoIylpropyl, pyridylmethyl, 2-pyridyletfayl, 3-pyridylpropyI, 
pyrrolidin-1-ylraethyI, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, 4-pyiToIidin-l-ylbutyl, 
pyrrolidin-2-ylmethyU 2-pyrrolidin-2-ylethyl, 3-pyiTolidin-2-ylpropyl, morpholinomethyl, 
30 2-morpholinocthyl, 3-morpholinopropyl, 4-morpholinobutyl, piperidinomethyl, 
2-piperidinoethyl, 3-pipcridinopropyl, 4-piperidinobutyl, pipeiidin-3-ylraethyl. 
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2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethy], piperazin-l-ylniethyl, 
2-pipera2in-l-ylethyl, 3-piperazin-l-ylpropyl or4-piperazin-l-ylbutyl, 

and wherein any CH2 or CH3 group within a substituent optionally bears on each 
said CH2 or CH3 group a substituent selected from hydroxy, amino, raethoxy, 
5 raethylsulphonyl, melhylaraino and dimethylamino, 

and wherein any phenyl, pyridyl or heterocyclyl group within a substituent on 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro. trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, arainomethyl, 
acetamidomethyl and tert-butoxycarbonylaminometfayl. 
10 and wherein any heterocyclyl group within a substituent on R* optionally bears 1 or 2 

0x0 substituents; 

(0 m is 1 or 2 and the R^ groups, which may be the same or different, are located at the 
6- and/or 7-positions and are selected from hydroxy, amino, methyl, ethyl, propyl, vinyl, 
cihynyl, methoxy, ethoxy, propoxy, methylamino, ethylaraino, dimethylamino, diethylaraino, 
15 acciaraido, propionamido, benzyloxy, 2-(l,2,3-tria2ol-l-yI)ethoxy, 3-(l,2,3-triazol- 

1- yl)propoxy, pyrid-2-yhnethoxy, pyrid-3-yImethoxy, 2-pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 

2- pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy, 
2-pyrrolidin-l-yIethoxy, 3-pyrrolidin-l-ylpropoxy, pyiTolidin-3-yloxy, pyrrolidin- 

2- yImethoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrroIidin-2-ylpropoxy, 2-morpholinoethoxy, 
20 3-raoq3holinopropoxy, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin^yl)eihoxy, 

3- (l,l-dioxotetrahydro-4H-I,4-thia2in-4-yI)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, 
2-piperidin-3-ylethoxy, pipcridin-4-ylraethoxy, 2-piperidin-4-ylethoxy, 2-homopiperidin- 
1-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazin-l-yIethoxy, 3-pipaazin-l-ylpropoxy, 

25 2-homopiperazin-l-ylethoxy or 3-homopipera2in-l-ylpropoxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R* substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and CsC, 

and when R' is a vinyl or ethynyl group, the R' substituoit optionally bears at the 
30 terminal CH2= or HC= position a substituent selected from 

N-(2-dimethylaminoethyl)carbaraoyl or N-(3-diraethylaminopropyI)carbaraoyl, or from a 
group of the formula : 
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whcrcin X^ is NHCO or N(MeX^O and Q"* is imidazolylmethyl, 2-imidazolylethyl, 
3-imidazolylpropyl, pyridylraethyl, 2-pyridylethyl, 3-pyridylpropyl, 2-pyrrolidin-l-ylethyl, 
3-pyrroHdin-l-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-yIethyl, 3-pyrrolidin-2-ylpropyl, 
5 2-morpholinoethyl, 3-morpholinopropyi, 2-piperidinoethyl, 3-piperidinopropyl, piperidin- 
3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-ylraethyl, 2-piperidin-4-ylethyl, 2-piperazin- 

1- ylethyl or 3-piperazin-l-ylpropyl, 

and wherein any CH2 or CH3 group within a substituent optionally bears on^ch 
said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
10 methylsulphonyl, raethylamino and dimethylaraino, 

and wherein any phenyl, pyridyl or heterocyclyl group within a substituent on 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluororaethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2 
15 0x0 substituents; 

(g) each of R^ and R^ is hydrogen or methyl; 

(h) each of R^ and R^ is hydrogen; 

(i) Z is O, S or N(R"), wherein R" is hydrogen or (I-6C)alkyl; 

(j) Z is O, S, N(R"), wherein R" is hydrogen, methyl, ethyl or propyl; 

20 (k) Z is O; 

(1) is phenyl, benzyl, a-racthylbenzyl, phenethyl, naphihyl, l-{l-naphthyl)etfiyl or 

2- phenylcyclopropyl which is optionaUy substituted with 1. 2 or 3 substituents, which may be 
the same or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino, 

25 di-[(l-6C)alkyl]araino, N-(l-6C)alkyicarbamoyl, N,N-<li-((l-6C)alkyl]carbamoyl, 
(2-6C)alkanoylaraino, or from a group of the formula : 

-x^'-r" 

wherein X* is a direct bond or is selected from O and N(R"), wherein R" is hydrogen or 
(l-6C)alkyl, and R'^ is hydroxy-(l-6C)alkyl, (l-60alkoxy-(l-6C)alkyl, araino-(I-6C)alkyl, 
30 (l-6C)alkylaraino-{I-6C)alkyl or di-[(l-6C)alkyl)amino-(l-6C)alkyl, or from a group of the 
formula : 

-X'-Q^ 
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wherein is a direct bond or is selected from O, N(R'''), CO, C0N(R"), N<R''')C0 and 
C(R^%0, wherein each is hydrogen or (l-6C)alkyl, and is phenyl, benzyl, heteroaryl 
or heteroaryl-(l-6C)alkyl, 

and wherein any phenyl or heteroaryl group within a substituent on optionally bears 
5 1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluororaethyl, hydroxy, amino, (l-6C)alkyl and (l-6C)alkoxy; 

(m) is phenyl, benzyl, a-raethylbenzyl or phenethyl which is optionally substituted with 
1, 2 or 3 substituents, which may be the same or different, selected from fluoro, chloro, 
brorao, trifluoromethyl. cyano, nitre, hydroxy, methyl, ethyl, propyl, tot-butyl, vinyl, ethynyl 

"it 10 and raethoxy, or from a group of the formula : 

3 -X'-Q' 

=ri wherein X is a direct bond or is selected from O and CO, and Q is phenyl, benzyl, pyridyl or 

i pyridylraethyl, and wherein any phenyl or pyridyl group within a substituent on optionally 

1= " bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 

Q 15 trifluororaethyl, hydroxy, amino, methyl and raethoxy; 

^ (n) is phenyl, benzyl or phene±yl which is substituted with 1 , 2 or 3 substituents, 

^ which raay be the same or different, selected from fluoro, chloro, brorao, trifluororaethyl, 

|ij cyano, nitro, hydroxy, roethyL, ethyl, propyl, tert-butvl, vinyl, ethynyl and methoxy provided 

that ai least one substituent is located at an ortho position (for example the 2-position on a 
20 phenyl group); and 

(o) is phenyl, benzyl or phenethyl which is substituted with 2 or 3 substituents, which 

raay be the same or different, selected from fluoro, chloro, brorao, trifluororaethyl, cyano, 
nitro, hydroxy, raethyl, ethyl, propyl, tert-butyl. vinyl, ethynyl and raethoxy provided that two 
substituents are located at ortho positions (for example the 2- and 6-positions on a phenyl 
25 group). 

Further particular novel compounds of the invention include, for example, quinoline 
d^vatives of the Formula m, or pharraaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of m, R', R^, R^, Z and has any of the meanings defined 
hereinbefore or in any of the paragraphs (a) to (o) immediately hereinbefore. 
30 Further particular novel compounds of the invention include, for example, pjriraidine 

derivatives of the Formula IV, or pharraaceuticaDy-acccptable salts thereof, wherein, unless 
otherwise stated, each of m, R*, R^, R^, Z and Cf has any of the meanings defined 
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hereinbefore or in any of the paragraphs (a) lo (o) immediately hereinbefore and Y' has any of 
the meanings defined hereinbefore or in paragraphs (a) to (c) hereinafter :- 

(a) bicyclic rings formed by the fusion of ring Y' to the adjacent pyriraidine ring include 
thieno[3,2-<flpyrimidin-4-yl, thieno[2,3-iOpyrimidin-4-yl, thiazolo[5,4-£/]pyrimidin-7-yl, 

5 pyrido[23-</]pyriraidin-4-yl, pyrido[3,4-ifipyrimidin-4-yl, pyrido[4,3-</Jpyriraidin-4-yl and 
pyrido[3,2-^/lpyrimidin-4-yl; 

(b) bicyclic rings formed by the fusion of ring Y' to the adjacent pyriraidine ring include 
thieno[3,2-</]pyrimidin-4-yl, pyrido[3,4-<flpyrinudin-4-yl, pyrido[43-^flpyriraidin-4-yl and 
pyrido[3,2-Jlpyrimidin-4-yl; and 

10 (c) the bicyclic ring formed by the fusion of ring Y' to the adjacent pyriraidine ring is 
thieno[3,2-</lpyriraidin-4-yl. 

Further particular novel compounds of the invention include, for example, quinazoline 
derivatives of the Formula V, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of ra, R\ R^, R^. Z and has any of the meanings defined 

15 hereinbefore or in any of the paragr^hs (a) to (o) immediately hereinbefore and Y^ has any of 
the meanings defined hereinbefore or in paragraphs (a) and (b) hereinafter :- 
(a) tricyclic rings formed by the fusion of ring Y^ to the adjacent quinazoline ring include 
3H-imidazo[4,5-^3quinazolin-8-yl and 2-oxo- 1 ,2-dihydro-3H-imidazo[4,5-5]quinazolin-8-yl; 
and 

20 (b) tricyclic rings formed by the fusion of ring Y^ to the adjacent quinazoline ring include 
3-methyl-3H-imidazo[4,5-^]quinazoIin-8-yl and 3-methyl-2-oxo-l,2-dihydro- 
3H-imidazo[4,5-53quinazolin-8-yl. 

A preferred compound of the invention is a quinazoline derivative of the Formula II 
wherein : 

25 m is 1 and the group is located at the 6- or 7-position and is selected from methoxy, 

benzyloxy, cyclopropylmethoxy, 2-dimethylarainoethoxy, 2-diethylaminoethoxy, 
3-dimethylaniinopropoxy, 3-diethylarainopropoxy, 2-(l,2,3-triazol-I-yl)ethoxy, 
3-(l,2,3-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylraethoxy, 2-pyrid-2-ylethoxy, 
2-pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 

30 3-pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 
N-methylpyrrolidin-3-yloxy, pyrrolidin-2-ylmedioxy, N-methylpyrrolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 2-(N-methyIpyrrolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

3- Cfi-methylpyiTolidin-2-yl)propoxy, 2-(2-oxoimidazolidin- 1 -yl^oxy, 2-morpholinoethoxy, 
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3-morpholinopropoxy, 2-(lJ-dioxotetrahydro-4H-l,4-thiazin^-yl)ethoxy, 
3-(l,l -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, piperidin-S-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, 
piperidin-S-ylmethoxy, N-methylpiperidin-3-ylraethoxy, 2-piperidin-3-ylethoxy, 
5 2-{N-methylpiperidm-3-yl)ethoxy, piperidin-4-ylineihoxy, N-methylpiperidin-4-ylmeihoxy, 

2- piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy, 3-(4-aminoraethylpiperidin- 

1- yl)propoxy, 3-(4-tot-butoxycarbonyIaniinopiperidin- l-yI)propoxy, 

3- (4-carbamoylpiperidin-l-yl)propoxy, 2-piperazin- 1-ylethoxy, 3-piperazin-l-ylpropoxy, 

2- (4-methylpiperazin- 1 -yl)ethoxy, 3-(4-raethylpiperazin- 1 -yl)propoxy, 
10 4-morpholinobut-2-en-l-yloxy, 4-morpholinobut-2-yn-l-yloxy, 

2-(2-morpholinoethoxy)edioxy, 2-methylsulphonylethoxy, 3-raethylsulphonyIpropoxy, 

2- [N-(2-methoxyethyl)-N-raethylaraino]ethoxy, 3-(li-(2-methoxyethyl)- 
N-raediylaraino]propoxy, 2-(2-methoxyethoxy)etfaoxy, 3-raethylamino-l-propynyl, 

3- dimethylamino- 1 -propynyl, 3-diethylaniino- 1 -propynyl, 6-raethylamino- 1-hexynyl, 

1 5 6-dimethylaniino- 1 -hexynyl, 3-(pyiTolidin- 1 -yl)- 1 -propynyl, 3-(piperidino)- 1 -propynyl, 
3-(moq)holino)- 1 -propynyl, 3-(4-niediylpipera2in- 1 -yl)- 1 -propynyl, 
6-(pyirolidin- 1-yl)- 1 -hexynyl, 6-(piperidino)-l -hexynyl, 6-(morpholino)- 1 -hexynyl, 
6-(4-methylpipera2in-l-yl)-l-hex)myl, piperazin-l-yl, 4-methylpiperazin-l-yl, 
3-iraida2ol- 1 -ylpropylaraino, 3-pyrToUdin- 1 -ylpropylaraino, 3-moipholinopropylaniino, 
20 3-piperidinopropylammo and 3-piperazin-l-ylpropylamino, 

or m is 2 and the groups are located at the 6- and 7-positions, one group is 
located at the 6- or 7-position and is selected from the groups defined immediately 
hereinbefore and the other group is a methoxy group; 
R^ is hydrogen or methyl; 
25 is hydrogen; 

Z is O, S, NH or N(Et); and 

is phenyl, b^zyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, nitro, 
methyl, ethyl and methoxy provided that at least one substituent is located at an ordio 
30 position; 

or a pharraaceutically-acceptable acid-addition salt thereof; 

and provided that l-(6,7-diraethoxyquina2olin-4-yl)-3-phenylurea is excluded. 
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A further preferred compound of the invention is a quinazoline derivative of the 
Formula D 
wherein : 

ra is 1 or 2 and the groups, which may be the same or different, are located at the 
5 6- and/or 7-positions and are selected from raethoxy, benzyloxy, 2-(l,2,3-tria2oM-yi)ethoxy, 

3- (l,23-tria2X)l-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylraethoxy, 2-pyrid-2-yIethoxy, 

2- pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid- 

4- ylpropoxy, 2-pyrrolidin-l-yIethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 

1- raethylpyrrolidin-3-yloxy , pyrrolidin-2-yIraethoxy , 1 -methylpyrrolidin-2-yhnethoxy, 
10 2-pyrrolidin-2-ylethoxy, 2-(l-methylpyirolidin-2-yl)ethoxy, 3-pyn'olidin-2-ylpropoxy, 

3- ( 1 -methylpyrrolidin-2-y l)propoxy, 2-morpholinoethoxy, 3-raorpholinopropoxy, 

2- (l ,l-dioxotetrahydro-4H-l ,4-thiaan-4-yl)ethoxy, 3-(l ,l-dioxotetrahydro-4H-l ,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
1 -raethylpiperidin-4-yloxy, piperidin-3-ylmethoxy, 1 -raethyIpiperidin-3-ylraethoxy, 

15 2-piperidin-3-ylethoxy, 2-(l-methylpiperidin-3-yl)ethoxy, piperidin-4-ylmethoxy, 

N-methylpiperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy, 

2- pipera2in-l-ylethoxy, 3-piperazin-l-ylpropoxy, 2-(4-raethylpipera2in-l-yl)cthoxy, 

3- (4-raethylpipera2in-l-yl)propoxy, 4-raorpholinobut-2-en- 1-yloxy, 4-morpholinobui-2-yn- 

1- yloxy, 2-raethylsulphonylethoxy, 3-raethylsulphonylpropoxy, 2-[N-(2-methoxyethyl)- 
20 N-raethylamino]ethoxy and 3-[N-(2-raethoxyethyl)-N-methylaraino]propoxy; 

is hydrogen or methyl; 
R^ is hydrogen; 
Z is O; and 

is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
25 may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl and methyl; 
or a pharmaceutically-acceptable acid-addition salt thereof; 
provided that l-(6,7-dimcdioxyquina2olin-4-yl)-3-phenylurea is excluded. 

A further preferred compound of the invention is a quinazoline derivative of the 
Formula n wherein : 

30 ra is 1 and the R* group is located at the 7-position and is selected from 

3-(l,23-tria2ol-l-yl)propoxy, 2-pyrid-4-ylethoxy, 2-pyrrolidin-l-ylethoxy, 
3-pyn-olidin-l-ylpropoxy, 2-raorphoIinoethoxy, 3-moipholinopropoxy, 

2- (l , 1 -dioxotetrahydro-4H- 1 ,4-thia2in-4-yl)ethoxy , 3-(l , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 
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4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-raethylpiperidin-3-ylmethoxy, piperidin-4-ylracihoxy, N-methylpiperidin-4-ylmethoxy, 

2- (4-methylpiperazin- 1 -yl)ethoxy, 3-(4-raethylpiperazin- 1 -yl)propoxy, 
4-pyrrolidui- 1 -ylbut-2-en- 1 -yloxy, 4-raorpholinobut-2-en-l -yloxy, 

5 4-morpholinobut-2-yn-l -yloxy, 3-methylsulphonylpropoxy and 2-(N-(2-methoxyethyl)- 
N-raethylaraino]etiaoxy; 

or m is 2 and one R' group is located at the 7-position and is selected frona the groups 
defined immediately hereinbefore and the odier R* group is a 6-methoxy group; 
is hydrogen or methyl; 
10 R' is hydrogen; 

Z is O, S, NH or N(Et); and 

is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo, trifluoromethyl, nitre, methyl, ethyl and methoxy 
provided that at least one substituent is located at an ortho position; 
15 or a pharmaceutical! y-acceptable acid-addition salt thereof. 

A fiirthM- preferred compound of the invention is a quinazoline derivative of the 
Formula n wherein : 

m is 1 and the R' group is located at the 7-position and is selected from 

3- (I,2,3-triazol-l-yl)propoxy, 2-pyrid-4-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
20 3-moipholinopropoxy, 3-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)propoxy, 

2- piperidinoethoxy, 3-pipcridinopropoxy, N-methylpiperidin-4-ylraethoxy, 

3- (4-methylpiperazin- l-yl)propoxy, 4-morpholinobut-2-CT- 1-yloxy, 4-morpholinobut-2-yn- 
1 -yloxy, 3-methylsulphonylpropoxy and 2-I>J-(2-methoxyethyl)-N-methylamino3ethoxy; 

or m is 2 and one R' group is located at the 7-position and is selected from the groups 
25 defined immediately hereinbefore and the other R* group is a 6-methoxy group; 
R^ is hydrogen or methyl; 
R^ is hydrogen; 
Z is O; and 

is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
30 selected from fluoro, chloro, bromo and trifluoromethyl provided that at least one substituent 
is located at an ortho position; 

or a pharmaceutically-acceptable acid-addition salt thereof. 
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A particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula 11 selected from:- 

l-(2,6-dichlorophenyl)-3-{7-(3-raorphoIinopropoxy)quina2oUn-4-yl]urea and 
1 -(2,6-dichlorophenyI)-3-{ 7-[3-( 1 , l-dioxotetrahydro-4H-l ,4-thia2in-4-yl)propoxy]quinazolin- 
5 4-yl)urea; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula n selected from:- 

I -benzyl-3-[6-raethoxy-7-( 1 -raethylpiperidin-4-ylmethoxy)quinazolin-4-yl]uFea and 
10 l-phenethyl-3-[6-methoxy-7-(l-methylpipcridin-4-ylniethoxy)quinazolin-4-yl]urea; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula II selected frora:- 

l-(2,6-dichlorophenyl)-3-[6-raethoxy-7-(l-methylpiperidin-4-ylmethoxy)quinazolin-4-yl]urea 
1 5 and 1 -(2,6-difluorophenyI)-3-[6-methoxy-7-( 1 -methylpiperidin-4-ylmethoxy)quinazolin- 
4-yl3urea; 

or a pharmaceuticaUy-acceptable acid-addition salt thereof. 

A further particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula n selected from:- 
20 l-(2,6-dimethylphenyl)-3-[6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazolin- 
4-yl]urea, 

l-(2-chloro-6-methylphenyl)-3-(6-methoxy-7-QN-methylpiperidin-4-ylmethoxy)quinazolin- 
4-yl]urea; 

l-{2,6-difluorophenyI)-3-[6-raethoxy-7-(3-raorpholinopropoxy)quinazolin-4-yl]urea; 
25 l-(2,6-difluorophcnyl)-3-[6-methoxy-7-[3-(4-methylpiperazin-l-yl)propoxy]quinazolin- 
4-yl]urea; 

l-(2,6-diraethylphenyl)-3-[6-raethoxy-7-[3-(4-methylpiperazin-l-yl)propQxy]quinazolin- 
4-yl]urea; 

I-(2,6-diraethylphenyl)-3-[6-methoxy-7-(3-piperidinopropoxy)quinazolin-4-yl]urea; 
30 1 -(2,6-diraethylphenyI)-3-[6-raethoxy-7-(N-methy lpiperidin-4-ylraethoxy)qiunazolin- 
4-yl}diioiirea and 

l-(2-chloro-6-raethylphenyl)-3-[6-raethoxy-7-<3-pyirolidin-l-ylpropoxy)quinazolin- 
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4-yl]guanidine; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a pyriraidine derivative of the 
Formula IV wherein the fusion of ring to the adjacent pyriraidine ring forms a 
5 thieno[3,2-rflpyriraidin-4-yl group; 

m is 0, or m is 1 and the group is a methyl, ethyl, vinyl or ethynyl group which is 
located at the 6-position and bears a substituent selected from carboxy, carbamoyl, 
N-(2-raethylarainoethyl)carbamoyl, N-(2-dimethylaminoethyI)carbamoyl, 
N-(3-methylarainopropyl)carbamoyl or N-(3-diraethylarainopropyl)carbamoyl, or from a 
10 group of the formula : 

wherein is NHCO or N(Me)CO and is 2-imida2ol-l-yletiiyl, S-imidazol-l-ylpropyl, 
2-pyridylraethyl, 4-pyridylraediyl, 2-pyrid-2-ylethyl, 2-pyrrolidin-l-ylethyl, 
2-(2-oxopyrTolidin-l-yl)ethyl, 3-pyrroIidin-l-ylpropyl, 3-(2-oxopyrrolidin-l-yl)propyl, 
15 pyrroljdin-2-ylmethyl, l-methylpyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 

2-(l-raethylpyn-olidin-2-yl)ethyl,3-pyrrolidin-2-ylpropyl, 3-(l-methylpyrrolidin-2-y!)propyl, 

2- morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin- 

3- yhnethyl, 1 -methylpiperidin-3-ylraethyl, 2-pipeddin-3-ylethyL, 2-(l-methylpiperidin- 
3-yl)ethyl, piperidin-4-ylmethyl, l-methylpiperidin-4-ylmethyl, 2-piperidin-4-ylcthyl, 

20 2-(l-raethylpiperidin-4-yl)ethyl, 2-piperazin-l-ylethyl, 2-(4-methylpiperazin-l-yI)ethyl, 
3-pipMazin-l-ylpropyl or 3-(4-methylpiperazin-l-yl)propyl, 
is hydrogen or methyl; 
is hydrogen; 
Z is O; and 

25 is phenyl, benzyl or phenethyl which optionally bears 1 , 2 or 3 substituents, which 

may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl and methyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a pyriraidine derivative of the 
Formula IV wherein the fusion of ring Y' to the adjacent pyriraidine ring forms a 
30 thieno(3,2-f/lpyriroidin-4-yl group; 

m is 0, or m is 1 and the R' group is a vinyl group located at the 6-position which 
bears at the terminal CH2= position a substituent selected from 
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N-(2-dimethylaroinoethy])carbarnoyl or N-(3-diraethylainmopropyl)carbamoyl, or from a 
group of the formula : 

wherein is NHCO or N(Me)CO and Q" is 2-pyridylraethyl, 4-pyridylraethyl, 
5 2-pyrid-2-ylethyl, 2-pyrrolidin-l-ylethyl, 3-(2-oxopyn-olidin-l-yl)propyl, 3-morpholinopropyl, 
2-piperidinoethyl or 3-(4-methylpiperazin-l-yl)propyl, 
is hydrogen or methyl; 
is hydrogen; 
Z is O; and 

10 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 

selected from fluoro, chloro, brorao and trifluoromethyl provided that at least one substitueni 
is located at the ortho position; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A particular preferred compound of this aspect of the invention is, for example, a 

15 pyrimidine derivative of the Formula IV selected from:- 

1 -(2,6-dichIorophenyl)-3-(thieno[3,2-^pyrimidin-4-yl)urea and 

(£)-3-{4-[3-(2,6-dichlorophenyl)ureido]thieno[3,2-rf]pyrimidin-6-yl}- 

N-(3-dimethylaminopropyl)acrylamide; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

20 A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt 

thereof, may be prepared by any process known to be applic^le to the preparation of 
chemically-related compounds. Such processes, when used to prepare a quinazoline 
derivative of the Formula I are provided as a further feature of the invention and arc illustrated 
by the following representative process variants in which, unless otherwise slated, Q\ R^ Z, 

25 R^ and have any of the meanings defined hereinbefore. Necessary starting materials may 
be obtained by standard procedures of organic chemistry. The preparation of such starting 
materials is described in conjunction with the following representative process variants and 
within the accompanying Examples. Alternatively necessary starting materials arc obtainable 
by analogous procedures to those illustrated which are within the ordinary skill of an organic 

30 chemisL 

(a) For those compounds of the Formula I wherein R^ is hydrogen and Z is oxygen, the 
reaction, conveniently in the presence of a suitable base, of an amine of the Formiila VI 
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Q'-NHR^ VI 
wherein Q' and have any of the meanings defined hereinbefore except that any functional 

group is protected if necessary, with an isocyanate of the Formula YD, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

5 o=c=N.Q^ vn 

wherein has any of the meanings defined h^inbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable base is, for example, an organic amine base such as, for example, pyridine, 
10 2,6-Iutidine, collidine, 4-dimethyIaminopyridine, triediylamine, morpholine, 

N-methylmorphoIine or diazabicyclo[5.4.0]undec-7-ene, or, for example, an alkali or alkaline 
earth metal carbonate, alkoxide or hydroxide, for example sodium carbonate, potassium 
carbonate, calcium carbonate, sodium ethoxide, potassium tert-butoxide, sodium hydroxide or 
potassium hydroxide, or, for example, an alkali metal hydride, for example sodium hydride or 
15 potassium hydride, or an organometallic base such as an alkyl-Iithium, for example n-butyl- 
lithium or a dialkylamino-lithium, for example lithium di-isopropylamide. 

The reaction is conveniently carried out in the presence of a suitable inert solvent or 
diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, or a dipolar aprotic solvent such 
20 as acetonitrile, N,N-dimethylformaraide, R,N-dimcthylacetamide, N-methyIpyiTolidin-2-one 
or dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, 
for example, 10 to ISO^C, preferably in the range 20 to IS^C. 

A suitable conventional chemical equivalent of an isocyanate of the Formula VII is, for 
example, a compound of the Formula VIII 

25 i^co-NH-Q^ vm 

wherein has any of tfie meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable or leaving group. On treatment with a 
suitable base as defined hereinbefore, die compound of the Formula YlII reacts to form the 
desired isocyanate of the Formula VIL 
30 A suitable displaceable or leaving group L is, for example, a halogoio, alkoxy, aryloxy 

or sulphonyloxy group, for example a chloro, bromo. methoxy, phenoxy, 
raethanesulphonyloxy or toluene-4-sulphonyloxy group. 
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A suitable conventional chemical precursor of an isocyanate of the Formula VII is, for 
example, an acyl azide of the Formula IX 

Na-CO-Q^ IX 
wherein has any of the meanings defined hereinbefore except that any functional group is 
5 protected if necessary. On thermal or photolytic treatment the acyl azide of the Formula DC 
decomposes and rearranges to form the desired isocyanate of the Formula VII. 

Protecting groups may in general be chosen from any of the groups described in the 
literature or known to the skilled chemist as appropriate for the protection of the group in 
question and may be introduced by conventional methods. Protecting groups may be removed 
10 by any convenient method as described in the Uterature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such methods being chosen so 
as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 

15 which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied 
preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similarly not exhaustive. The use of protecting groups and methods of deprotecdon 
not specifically mentioned are, of course, within the scope of the invention. 

20 A carboxy protecting group may be the residue of an estCT-forraing aliphatic or 

arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, and tert-butyl): lower alkoxy- 
lower alkyl groups (for example methoxyroethyl, ethoxymethyl and isobutoxymethyl); lower 

2S acyloxy-lower alkyl groups, (for example acetoxymetfiyl, propionyloxymethyl, 

butyryloxymethyl and pivaloyloxymethyl); lower alkoxycarbonyloxy-lower alkyl groups (for 
example 1-raethoxycarbonyloxyethyI and l-edioxycarbonyloxyeihyl); aryl-lower alkyl groups 
(for example benzyl, 4-methoxybenzyI, 2-nitrobenzyl, 4-nitrobenzyl, benzhydryl and 
phthalidyl); triOower alkyl)silyl groups (for example trimethylsilyl and 

30 tert-butvldimethvlsilvl): tri(lower aIkyl)siIyl-low«- alkyl groups (for example 

trimethylsUylethyl); and (2-6C)alkenyl groups (for example allyl). Mediods particulariy 
appropriate for the removal of carboxyl protecting groups include for example acid-, base-, 
metal- or enzymically-catalysed cleavage. 
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Examples of hydroxy protecting groups include lower alkyl groups 
(for example ten-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for 
example acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); lower 
aJkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl groups 
5 (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 2-nitroben2yloxycarbonyl 
and 4-nitrobenzyloxycarbonyl); triOower alkyl)silyl (for example trimethylsilyl and 
tert-butvldimethvlsilvl) and aryl-lower alkyl (for example benzyl) groups. 

Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 
example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and 
10 2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and fiuylmethyl groups; lower 
alkoxycarbonyl (for example tert- butoxycarbonyl): lower alkenyloxycarbonyl (for example 
allyloxycarbonyl); aryl-lower alkoxycari)onyl groups (for example benzyloxycarbonyl, 
4-meihoxybenzyioxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); 
trialkylsilyl (for example triraethylsLlyl and tert-butyldi metfa vlsilyl): alkylidene (for example 
IS rocthylidene) and benzylidene and substituted benzyUdene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
2-mirobenzyloxycarbonyl, hydrogenaiion for groups such as benzyl and photolytically for 
groups such as 2-nitrobenzyloxycarbonyl. 
20 The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 

published by John WDey & Sons 1992, for general guidance on reaction conditions and 
reagents and to Protective Groups in Organic Synthesis, 2°** Edition, by T. Green ct|l., also 
published by John Wiley & Son, for general guidance on protecting groups. 

When L is, for example, a chloro group, the compound of the Fomiula VIH may be 
25 prepared by, for example, the reaction, convenientiy in the presence of a suitable base as 
detined hereinbefore, of phosgene with an amine of the Formula X. 

HzN-Q^ X 
The compound of the Formula DC may be prepared by, for example, the reaction of a 
metal azide such as sodium azide with a compound of the Formula XI. 
30 L-CO-Q^ XI 

(b) For those compounds of the Formula I wherein is hydrogen and Z is sulphur, the 
reaction, convenientiy in the presence of a suitable base as defined hereinbefore, of an amine 
of the Formula VI 
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Q'-NHR^ VI 
wherein and have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isothiocyanaie of the Formula XII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 
5 S=C=N-Q^ XD 

wherein has any of the meanings defined hereinbefore except that any functiona] group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable conventional chemical equivalent of an isothiocyanate of the Formula XD 
10 is, for example, a compound of the Formula XIH 

L-CS-NH-Q^ Xm 
wherein has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 
treatment with a suitable base as defined hereinbefore, the compound of the Formula XIH 
15 reacts to form the desired isothiocyanate of the Formula XIL 

A suitable conventional chemical precursor of an isothiocyanate of the Formula XH is, 
for example, an acyl azide of the Formula XTV 

N3-CS-Q^ XJV 
wherein has any of the meanings defined hereinbefore except that any functional group is 
20 protected if necessary. On thermal or photoljrtic treatment the thioacyl azide of the 
Formula XTV decomposes and rearranges to form the desired isothiocyanate of the 
Formula XIL 

When L is, for example, a chloro group, the compound of the Formula XHI may be 
prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
25 defined hereinbefore, of thiophosgene with an amine of die Formula X. 

HaN-Q^ X 
The compound of the Formula XIV may be prepared by, for example, the reaction of a 
metal azide such as sodium azide with a compound of the Formula XV. 

L-CS-Q^ XV 
30 (c) For those compounds of the Formula I wherein is hydrogen and Z is oxygen, the 
reaction, conveniently in the presence of a suitable base, of an amine of the Formula XVI 
R^NH-Q^ XVI 
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wherein and have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isocyanate of the Formula XVII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

qLn=c=o xvn 

5 wherein Q' has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable conventional chemical equivalent of an isocyanate of the Formula XVII is, 
for example, a compound of the Formula XVHI 
10 Q'-NH-CO-L XVffl 

wherein Q has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 
treatment with a suitable base as defined hereinbefore, the compound of the Formula XVni 
reacts to form the desired isocyanate of the Formula X Vn. 
15 A suitable conventional chemical precursor of an isocyanate of the Fonnula XVII is, 

for example, an acyl azide of the Fonnula XIX 

Q'-CO-N3 XIX 
wherein has any of the meanings defined hereinbefore except that any fiinctional group is 
protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 
20 Formula XEX decomposes and rearranges to form the desired isocyanate of the Formula XVIt. 
When L is, for example, a chloro group, the compound of the Formula XVIII may be 
prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of phosgene with an amine of the Formula XX. 

Q'-NHz XX 
25 The compound of the Formula XIX may be prepared by, for example, the reaction of a 

metal azide such as sodium azide with a compound of the Formula XXI. 

Q'-CO-L XXI 
(d) For those compounds of the Fonnula I wherein is hydrogen and Z is sulphur, the 
reaction, conveniently in the presence of a suitable base, of an amine of the Formula XVI 
30 R^NH-Q^ XVI 

wherein and R^ have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isothiocyanate of the Formula XXII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof. 
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Q'-N=c=s xxn 

wherein Q' has any of the noeanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

5 A suitable conventional chemical equivalent of an isothiocyanatc of the Formula XXD 

is, for example, a compound of the Formula XXID 

Q'-NH-CS-L XXm 
wherein Q' has any of the meanings defined hereinbefore except that any fiinctional group is 
protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 
10 treatment v/ith a suitable base as defined hereinbefore, the compound of the Formula XXm 
reacts to form the desired isothiocyanatc of the Formula XXII. 

A suitable conventional chemical precursor of an isothiocyanatc of the Formula XXD 
is, for example, an acyl azide of the Formula XXTV 

Q'-CS-N3 XXIV 
15 wherein Q' has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 
Formula XXTV decomposes and rearranges to form the desired isothiocyanate of the 
Formula XXH 

When L is, for example, a chloro group, the compound of the Formula XXHI may be 
20 prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of thiophosgene with an amine of the Formula XX. 

Q'-NHz XX 
The compouind of the Formula XXTV may be prepared by, for example, the reaction of 
a metal azide such as sodium azdde with a compound of the Formula XXV. 
25 Q'-CS-L XXV 

(e) For those compounds of the Formula I wherein a substituent on or contains an 
alkylcarbamoyl group or a substituted alkylcarbamoyl group, the reaction of the corresponding 
compound of Formula I wherein a substituent on or is a carboxy group, or a reactive 
derivative thereof, with an amine or substituted amine as appropriate. 
30 A suitable reactive derivative of a compound of Formula I wherein a substituent on Q' 

or is a carboxy group is, for example, an acyl halide, for example an acyl chloride formed 
by the reaction of the acid and an inorganic acid chloride, for example thionyl chloride; a 
mixed anhydride, for example an anhydride formed by the reaction of the acid and a 
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chloroforraaie such as isobutyl chloroforraate; an active ester, for example an ester formed by 
the reaction of the acid and a phenol such as pentafluorophenol, an ester formed by the 
reaction of the acid and an ester such as pentafluorophenyl trifluoroacetate or an ester formed 
by the reaction of the acid and an alcohol such as N-hydroxybenzotriazole; an acyl azide, for 
5 example an azide formed by the reaction of the acid and an azide such as diphenylphosphoryl 
azide; an acyl cyanide, for example a cyanide formed by the reaction of an acid «uid a cyanide 
such as dicthylphosphoryl cyanide; or the product of the reaction of the acid and a 
carbodiimide such as dicyclohexylcarbodiimide or l-(3-dimethylaminopropyl)- 
3-ethylcarbodiimide. 

10 The reaction is conveniently carried oat in the presence of a suitable base as defined 

hereinbefore and in the presence of a suitable inert solvent or diluent as defined hereinbefore. 

Typically a carbodiimide coupling reagent is used in the presence of an organic solvent 
(preferably an anhydrous polar aprotic organic solvent) at a non-extreme temperature, for 
example in the region -10 to 40°C, typically at ambient temperature of about 20*'C. 

15 A compound of Formula I wherein a substituent on Q' or is a carboxy group may 

conveniently be prepared by the cleavage of the corresponding ester such as a (l-12C)aIkyl 
ester, for example by acid-, base- metal- or enzymatically-catalysed cleavage. 

(f) For those compounds of the Formula I wherein a substituent on Q' or contains an 
amino-(I-6C)alkyl group, the cleavage of the corresponding compound of Formula I wherein 

20 a substituent on Q' or is a protected amino-(l-6C)alkyI group. 

Suitable protecting groups for an amino-(l-6C)aIkyl group are, for example, any of the 
protecting groups disclosed hereinbefore for an amino group. Suitable methods for the 
cleavage of such amino protecting groups are also disclosed hereinbefore. In particular, a 
suitable protecting group is a lower allcoxycarbonyl group such as a tot-butoxycarbonyl group 

25 which may be cleaved under conventional reaction conditions such as under acid-catalysed 
hydrolysis. 

(g) For those compounds of the Formula I wherein Z is a N(R**) group wherein R" is 
hydrogen or (l-6C)aIkyl, the reaction, conveniently in the presence of a suitable metallic salt 
catalyst, of a thiourea of the Formula I wherein Q\ Q^, and have any of the meanings 

30 defined hereinbefore except that any functional group is protected if necessary and Z is 
sulphur, with an amine of formula R"NH2, whereafter any protecting group that is present is 
removed by conventional means. 
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A suitable metallic salt catalyst is, for example, a mercuric salt such as mercuric(II) 
oxide and the reaction is conveniently carried out in the presence of a suitable inert solvent or 
dilu^t as defined hereinbefore. 

(h) For those compounds of the Formula I wherein a substituent on Q' or contains an 
5 amino group, the reduction of a corresponding compound of Formula 1 wherein a substituent 

on or contains a nitro group. 

Typical reaction conditions include the use of ammonium fonnate or hydrogen gas in 

the presence of a catalyst, for example a metallic catalyst such as palladium-on-carbon. 

Alternatively a dissolving metal reduction may be carried out, for example using iron in the 
10 presence of an acid, for example an inorganic or organic acid such as hydrochloric, 

hydrobromic, sulphuric or acetic acid. The reaction is conveniently carried out in the presence 

of an organic solvent (preferably a polar protic solvent) and preferably with heating, for 

example to about 60°C. Any functional groups are protected and deprotected as necessary. 
When a pharmaceutically-acceptable salt of a quinazoline derivative of the Formula I 
13 is required, for example an acid-addition salt, it may be obtained by, for example, reaction of 

said quinazoline derivative with a suitable acid using a conventional procedure. 

Biological Assays 

The following assays can be used to measure the effects of the compounds of the 
20 present invention as p56^'^'' inhibitors, as inhibitors of T cell activation, as inhibitors of 
cytokine production in mice and as inhibitors of transplant rejection, 
(a) In vitro Enzvme Assay 

The ability of test compounds to inhibit phosphoiylation by the oizyme pSe"** of a 
tyrosine-containing polypeptide substrate was assessed using a conventional Elisa assay. 
25 The following conventional procedure was used to obtain p56'** enzyme. An 

EcoRl/Notl fragment containing the entire coding sequence of p56''''' was generated by the 
technique of polymerase chain reaction (PGR) from Incyte clone No. 2829606. A 6-His tag 
was added to the sequence at the N-terrainus during the PGR stage. Conventional sequence 
analysis identified a number of changes compared to the published sequence and these were 
30 found also to have been present in the original Incyte template. To achieve expression of the 
enzyme, the PGR fiagment was inserted downstream of the polyhedrin promotor of 
pFASTBACl (life Technologies Umited, Paisley, UK, Catalogue No. 10360-014). A 
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recombinant Baculovirus was constructed using the Bac-to-Bac system (Life Technologies 
Limited). High Five insect cells (Invitrogen BV. PO Box 2312, 9704 CH Groningen, The 
Netherlands, Catalogue No. B855-02) were infected with the recombinant Baculovirus at a 
multiplicity of infection of 1 and incubated for 48 hours. The cells were harvested. Groups of 
5 1.6 X 10^ cells were lysed by incubation in 20 mM Hepes pH7.5 buffer containing 
10% glycerol, 1% Triton-X-100, magnesium chloride (1.5raM), ethylene glycol 
bis(b-aminoethyl ether N,N,N',£i'-tetraacetic acid) (EGTA, ImM), sodium vanadate (IraM), 
sodium fluoride (lOmM), imidazole (5mM), sodium chloride (ISOmM), 
phenylmethanesulphonyl fluoride (O.lmM), pepstatin (I mg/ml) and leupeptin (1 mg/ml). A 

10 soluble fraction was obtained by centrifugation and 6-His-p56'*^'' was purified by column 
chromatography on a 1 ml Ni-NTA agarose column (Qiagen Limited, Crawley, West Sussex, 
UK). The protein was eluted using the above-mentioned buffer ex-cept that imidazole 
(lOOmM) was also present Hie p56'*^'' enzyme so obtained was stored at -80°C. 
Substrate solution [lOOpJ of a 2p.g/ml solution of the polyamino acid 

15 Poly(Glu, Ala, Tyr) 6:3:1 (Sigma Catalogue No. P3899) in phosphate buffered saline <PBS)] 
was added to each well of a Nunc 96-well immunoplate (Catalogue No. 439454) and the plate 
was sealed and stored at 4°C for 16 hours. The excess of substrate solution was discarded, the 
substrate-coated wells were washed with Hepes pH7.4 buffer <50mM, 300jil) and blotted dry. 
Each test compound was dissolved in DMSO and dUuted to give a series of dilutions (from 

20 lOt^iM to 0.00 IjiM) of the compound in a 10:1 mixture of water and DMSO. Portions (25nl) 
of each dilution of test compound were transferred to the 96-wcll assay plate. Aliquots (25|il) 
of a 10:1 mixture of water and DMSO were added followed by aliquots (25pl) of a mixture of 
adenosine triphosphate (ATP; 24^1 of a ImM aqueous solution) and manganese chloiide (3ral 
of a 40mM aqueous solution). 

25 p56*'* enzyme (0.3^1 of a 0.5rag/ml stock solution) was diluted in a mixture of 

Hepes pH 7.4 buffer (200mM, 3ml), sodium orthovanadate (2raM, 0.6ml), 1% Triton X-100 
(0.6ml), dithiothreitol (25raM, 48^1) and distilled water (1.8ml). Aliquots (50|il) of the 
resultant solution were transferred to each well in the assay plate and the plate was incubated 
at ambient temperature for 8 minutes. The wells were washed sequentially with two aliquots 

30 (300iil) of phosphate-buffered saline (PBS) containing 0.1% Tween 20 (hereinafter PBS/T). 

Aliquots (lOOul) were added to each well of a mixture of antiphosphotyrosine-4G10 
monoclonal IgG2bk antibody (UBI Catalogue No. 05-321; 30^1 of a50Mg/ml solution of the 
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antibody in PBS/T), PBS/T (1 Iml) and bovine senira albumin (BSA; Sigma Catalogue No. 
A6793; 55mg) and the plate was incubated at ambient temperature for 1 hour. The wells were 
washed sequentially with two aliquots (300nJ) of PBS/T and blotted dry, Aliquots (1(X^) 
were added to each well of a mixture of sheep anti-mouse IgG-peroxidase antibody 
5 (Amershara Catalogue No. NXA931; 20^1), PBS/T (1 1ml) and BSA (55rag) and the plate was 
incubated at ambient temperature for 1 hour. The wells were washed sequentially with two 
aliquots (300|il) of PBS/T and blotted dry. 

Aliquots (IOOmI) were added to each well of an ABTS solution [prepared by adding an 
2,2'-azinobis(3-ethylbenzothiazoIinesu]phonic acid) (ABTS) tablet (50mg; Boehringer 

10 Catalogue No. 1204521) to a mixture (50mM) of phosphate-citrate pH5.0 buffer and 0.03% 
sodium perborate (obtained by adding a PCSB capsule (Sigma Catalogue No. P-4922) to 
distilled water (lOOral))]. The plate was incubated at ambient temperature for 1.5 hours and 
the absorbance at 405nm was determined. 

The extent of inhibition of the phosphorylation reaction at a range of concentrations of 

15 each test compound was detemiined and an IC50 value was calculated, 
(b) In vitro T cell proliferation assays 

Hie ability of test compounds to inhibit T cell proliferation was assessed by using 
human peripheral blood mononuclear cells and stimulation of the T cells by way of the T cell 
receptor or other than by way of the T cell receptor. 

20 Peripheral blood mononuclear cells (PBMC) were isolated from hepaiinised 

(lOunits/ml heparin) human blood by density centrifugation (Lymphoprep™; Nycomed) 
spinning initially at 2(X)0ipm at ambient temperature for 20 minutes. Cells at the interphase 
were transferred to clean tubes, diluted 1:1 with RPMI 1640 medium (Gibco) and spun at 
2000rpm at ambient temperature for 10 minutes. The cell pellet was resuspended in 

25 RPMI 1640 medium and spun at 1400rpm at ambient temperature for 10 minutes. The cell 
pellet was resuspended in RPMI 1640 medium and spun at 9(X)rpm at ambient temperature for 
10 minutes to remove platelets. The prepared mononuclear cells were resuspended in an assay 
medium comprising RPMI 1640 culture medium supplemented with 50 units/ml penicillin, 
50^ml streptomycin, ImM glutamine and 10% heat-inactivated human AB serum. 

30 Test compounds were solubilised in DMSO at a concentration of lOmM and diluted 

1:83.3 in assay medium. Aliquots (75fil) were added to each well of a 96 well flat-bottomed 
tissue culture plate and subsequentiy serial 1 to 3 dilutions were made into assay medium 
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giving final test concentrations in the range 0. 1 to SOjiM. Control wells contained assay 
medium (SOjil) containing 1.2% DMSO. PBMCs (lOOul of a suspension of 2 x 10^ cells/ml 
in assay medium) were added to each well and incubated for I hour at SV^C in a humidified 
(5%C02/95% air) incubator. 
5 The extent of inhibition of T ceU proliferation at a range of concentrations of each test 

compound was determined and an IC50 value was calculated. 
(b)(i) T cell receptor stimulation 

Aliquots (50^11) of the T cell receptor stimulatory anti-CD3 antibody (Pharraingen 
Catalogue No. 30100D; 40ng/ml in assay medium) were added to each well and the cells were 
10 incubated for 24 hours at 37°C in a humidified (5%C02/95% air) incubator. Tritiated 

thymidine (IptCi per well) was added and the cells were incubated for up to a further 24 hours 
at 37°C. TTie cells were harvested onto a filler mat and radioactivity was counted using a 
Wallac 1450 Microbeta Plus liquid scintillation counter. 

(b)(ii) Non T cell receptor stimulation 
15 Aliquots (50m1) of a mixture of the cell stimulants PMA (phorbol-12-rayristate- 

13-acetate, Sigma Catalogue No. P8139; 40ng/ml) and lonomycin (Sigma Catalogue No. 
10684; 1.2nM) were added to each well and the cells were incubated and analysed as 
described in paragraph (b)(i). 

(c) In vivo skin graft rejection test 

20 The ability of test compounds to inhibit rodent skin allograft rejection was assessed 

using analogous procedures to those disclosed by J. Magae et al.. Cellular Immunology. 1996, 
173, 276-281 and R. Tsuji etoL. J. Antibiot. 1992, 45, 1295 to assess the effect of 
cyclosporin A on T cell properties in vivo . 

(d) Test as anti-arthritic agent 

25 Activity of a test compound as an anti-arthritic agent was assessed as follows. Acid 

soluble native type H collagen has been shown to be arthritogenic in rats causing pol3rarthritis 
when administered in Freunds incomplete adjuvant by (D. E. Trenthara et oL J. Exp. Med. . 
1977, 146. 857). This is now known as collagen-induced arthritis (CIA) and simDar 
conditions can be induced in mice and primates. CIA in DBA/1 mice as described by 

30 R.O. Williams et al.. Proc Nad. Acad Sci.. 1992, 89, 9784 and Immunology. 1995, 84. 433 is 
a tertiary model which can be used to demonstrate the anti-arthritic activity of a test 
compound. 
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Although the pharmacological properties of the compounds of the Formula I vary with 
structural change as expected, in general activity possessed by compounds of the Formula I, 
including those compounds excluded by way of one of the provisos in the definition 
hereinbefore, may be demonstrated at the following concentrations or doses in one or more of 
5 the above tests (a), (b), (c) and (d):- 

Test (a):- IC50 in the range, for example, 0.0001 - 5 pM; 

Test (b)(i):- IC50 in the range, for example, 0.001 - 10 jiM; 

Test (b)(ii):- IC50 in the range, for example, 0.5 - >30 pM; 

Test (c):- activity in the range, for example, 0.1-100 mg/kg; 
10 Test (d):- activity in the range, for example, 1-100 mg/kg;. 

No physiologically-unacceptable toxicity was observed at the effective dose for 
compounds tested of the present invention. Accordingly no untoward toxicological effects are 
expected when a compound of Formula 1, or a pharmaceuucaUy-acceptable salt thereof, as 
dcHned hereinbefore but wiAout the proviso that the group of formula Ic so formed is not a 
IS purine ring and including the compounds :- 
l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 
l-l5-(4-mcthoxyphenoxy)quina2olin-4-yl]-3-phenylurea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 
l-[5-{4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 
20 1 -phenyl-3-(pyrazolo[3,4-//]pyrimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyra2olo[3,4-iflpyrimidin-4-yl)urca, 
l-(3-chlorophenyl)-3-(pyrazolo[3,4-£Qpyriraidin-4-yl)urea, 
1 -(4-chIorophenyl)-3-(pyrazolo[3,4-<3ri pyrimidin-4-yI)urea, 
l-(2-fluorophenyl)-3-(pyrazolo[3,4-/flpyrimidin-4-yI)iu-ea, 
25 l-benzyl-3-(pyra2olo[3,4-£/lpyrimidin-4-yl)urca and 
l-(3-phenylpropyl)-3-(pyra2olo[3,4-^/lpyrimidin-4-yl)urea, 
is administered at the dosage ranges defined hereinafter. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a quinazoline derivative of the Formula I, or a 
30 pbarmaceutically-acceptable thereof, as defined hereinbefore in association with a 
pharmaceutically-acceptable diluent or carri^. 

The compositions of the invention may be in a form suitable for oral use (for example 
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
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powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
example as a finely divided powder) or for parenteral administration (for example as a Sterile 
5 aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 

Hie compositions of tfie invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 

10 preservative agents. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for example, from 0.5 rag to 0.5 g of active 

15 agent (more suitably from 0.5 to 100 rag, for example from 1 to 30 mg) compounded with an 
impropriate and convenient amount of excipients which may vary from about 5 to about 98 
percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 

20 and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 

In using a compound of the Fonnula I for th«:!q}eutic or prophylactic purposes it will 
generally be administered so that a daily dose in the range, for example, 0. 1 rag/kg to 
75 mg/kg body weight is received, given if required in divided doses. In g^ieral lower doses 

25 will be administered when a parenteral route is employed. Thus, for example, for intravenous 
administration, a dose in the range, for example, 0. 1 mg/kg to 30 rag/kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.05 mg/kg to 25 mg/kg body weight wDl be used. Oral administration is however 
preferred, particularly in tablet form. Typically, unit dosage forms will contain about 0.5 rag 

30 to 0.5 g of a compound of this invention. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the Fonnula 1, or a phannaceutically-accq>table salt thereof, as defined 
hereinbefore for use in a method of treatment of the human or animal body by therapy. 



wo 01/04102 



-53- 



PCT/GBOO/02566 



We have found that the compounds of the present invention are of use in the 
prevention or treatment of autoimmune diseases or medical conditions, for example T cell 
mediated disease such as transplant rejection, rheumatoid arthritis or multiple sclerosis. We 
have further found that these effects are bebeved to arise by virtue of inhibition of one or more 
S of the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to fiill T cell activation, for example by way of inhibition of the 
enzyme p56'*''. Accordingly the compounds of the present invention are expected to be useful 
in the prevention or treatment of T cell mediated diseases or medical conditions. In particular 
the compounds of the present invention are expected to be useful in the prevention or 

10 treatment of those pathological conditions which are sensitive to inhibition of one or more of 
the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to T cell activation, for example by way of inhibition of p56^ 
tyrosine kinase. Further, the compounds of the present invention are expected to be useful in 
the prevention or treatment of those diseases or medical conditions whrch are mediated alone 

15 or in part by inhibition of the enzyme p56'**, Le. the compounds may be used to produce a 
p56'^'^ enzyme inhibitory effect in a warm-blooded animal in need of such tieatmenL 
Specifically, the compounds of the present invention are expected to be useful in the 
prevention or treatment of autoimmune conditions or diseases such as inflammatory diseases 
(for example rheumatoid arthritis, inflammatory bowel disease, glomerulonephritis and lung 

20 fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, 
restenosis, allergic asthma and insulin-dependent diabetes. In particular the compounds of the 
present invention are expected to be useful in the prevention or treatment of the acute 
rejection of transplanted tissue or organs. 

Thus according to this aspect of the invention there is provided the use of a 

25 quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore but without the proviso that the group of formula Ic so fonned is not a 
purine ring and including the compotmds 
l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurca, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

30 l-[5-{4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 
l-[5-(4-methoxyphenoxy)quina2olin-4-yl]-3-<3-methoxyphenyl)urea. 
1 -phenyl-3-(pyrazolo[3,4-</)pyrimidin-4-yl)urea. 
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l-(2-chlorophenyl)-3-(pyra2olo[3,4-</]pyrimidin-4-yl)urea, 
l-(3-chlorophenyl)-3-(pyra2olo[3,4-</lpyriraidin-4-yl)urea, 
1 -(4-chlorophenyl)-3-(pyrazolo[3,4-i/] pyrirnidin-4-yl)urea, 
l-(2-fluorophenyl)-3-(pyrazoIo[3,4-f/]pyriraidin-4-yl)urea, 
5 l-benzyl-3-(pyra2olo[3,4-i/jpyriniidin-4-yI)urea and 

l-(3-phenylpropyl)-3-(pyrazolo(3,4-d]pyiiraidin-4-yl)urea, 

in the manufacture of a medicament for use in the prevention or treatment of T cell mediated 
diseases or medical conditions in a warm-blooded animal such as man. 

According to a further feature of this aspect of the invention there is provided a 
10 method for the prevention or treatment of T cell mediated diseases or medical conditions in a 
warm-blooded animal, such as man, in need of such treatment which comprises administering 
to said animal an effective amount of a quinazoline derivative of the Formula I, or a 
pharmaceuticaUy-acceptable salt thereof, as defined hereinbefore but without the proviso that 
the group of formula Ic so formed is not a purine ring and including the compounds :- 
1 5 1 -(6,7-dimethoxyquina2olin-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 
l-f5-(4-methoxyphenoxy)quinazoIin-4-yl3-3-(3-bromophenyl)urea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 
1 -phenyI-3-(pyrazolo[3,4-<f] pyrimidin-4-yl)urea, 
20 I -(2-chlorophenyl)-3-(pyrazolo[3,4-i/Jpyrimidin-4-yl)urea, 
l-(3-chlorophenyl)-3-(pyrazolo[3,4-i3ripyrimidin-4-yl)urea, 
I-(4-chlorophenyl)-3-{pyiazolo[3,4-</)pyriraidin-4-yl)uica, 
l-(2-fluorophenyl)-3-<pyra20lo[3,4-4flpyrimidin-4-yl)urea, 
l-benzyl-3-(pyrazolo[3,4-<flpyrimidin-4-yl)ureaand 
25 1 -(3-phenylpropyl)-3-(pyra2olot3,4- J)pyrimidin-4-yl)urea- 

According to a further feature of the invention there is provided the use of a 
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined immediately hereinbefore in the manufacture of a medicament for use in the 
prevention or treatment of those pathological conditions which are sensitive to inhibition of 
30 one or more of the multiple tyrosine-specific protein kinases which are involved in the-early 
signal transduction stqjs which lead to T cell activation. 

According to a further feature of the invention there is provided a method for the 
prevention or treatment of those pathological conditions which are sensitive to inhibition of 
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one or more of the multiple tyrosine-specific protein kinases which are involved in the early 
signal transduction steps which lead to T cell activation which comprises administering to 
said animal an effective amount of a quinazoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt thereof, as defined immediately hereinbefore. 

5 As stated above the size of the dose required for the therapeutic or prophylactic 

Ueatment of T ceU mediated disease will necessarily be varied depending on the host treated, 
the route of administration and the severity of the illness being treated. A unit dose in the 
range, for example, 0.1 mg/kg to 75 rag/kg body weight, preferably 0.1 rag/kg to 30 mg/kg 
body weight, is envisaged, given if required in divided doses. 

10 The compounds of this invention may be used in combination with other drugs and 

therapies used in the treatment of T cell mediated disease. For example, the compounds of the 
Formula I could be used in combination with drugs and therapies used in the treatment of 
autoimmune conditions or diseases such as inflammatory diseases (for example iheimiatoid 
arthritis, inflammatory bowel disease, glomerulonephritis and lung fibrosis), multiple 

15 sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, restenosis, allergic 
asthma and insulin-dependent diabetes. In particular the compounds of the Formula I could 
be used in combination with drugs and therapies such as cyclosporin A used in the prevention 
or treatment of the acute rejection of transplanted organs. 

For example, the compounds of the Formula I are of value in the treatment of certain 

20 inflammatory and non-inflammatory diseases which are currently treated with a 
cyclooxygenase-inhibitory non-steroidal anti-inflammatory drug (NS AID) such as 
indomethacin, ketorolac, acetylsalicyclic acid, ibuprofcn, sulindac, tolmetin and piroxicam. 
Co-adrainj5traiion of a compound of the Formula I with a NSAID can result in a reduction of 
the quantity of the latter agent needed to produce a therapeutic effect Thereby the likelihood 

25 of adverse side-effects from the NSAED such as gastrointestinal effects are reduced. Hms 
acconling to a further feature of the invention there is provided a pharmaceutical composition 
which comprises a compound of the Formula I, or a pharmaceutically-acceptable salt thereof, 
in conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory 
agent, and a pharmaceuticaUy-acceptable diluent or carrier. 

30 The compounds of the invention may also be used with anti-inflaramatory agents such 

as an inhibitor of the enzyme 5-lipoxygenase. The compounds of the invention may also be 
used with anti-inflammalory agents such as an inhibitor of the enzyme COX-2 such as 
celecoxib or rofecoxib. 
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The compounds of the Formula I may also be used in the treatment of conditions such 
as rheumatoid arthritis in combination with antiarthritic agents such as gold, methotrexate, 
steroids and penicillinamine, and in conditions such as osteoarthritis in combination with 
steroids. 

5 The compounds of the present invention may also be administered in degradative 

diseases, for example osteoarthritis, with chondroprotective, anti-<Jegradative and/or 
reparative agents such as Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon, 
Arteparon and glucosamine salts such as Antril. 

The compounds of the Formula I may be be used in the treatment of asthma in 
10 combination with antiasthmatic agents such as bronchodilators and leukotriene antagonists. 

If formulated as a fixed dose such combination products employ the compounds of this 
invention within the dosage range described herein and the other pharmaceutically-active 
agent within its approved dosage range. Sequential use is contemplated when a combination 
formulation is inappropriate. 
15 Although the compounds of the Formula I are primarily of value as therapeutic agents 

for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of T cell activation. Thus, they are useful as pharmacological standards 
for use in the development of new biological tests and in the search for new pharmacological 
agents. 

20 The invention will now be illustrated in the following non-limiting Examples in 

which, unless otherwise stated :- 

(i) operations were carried out at ambient temperature, Le. in tiie range 17 to 2S^C 
and under an atmosphere of an inert gas such as argon unless otherwise stated; 

(ii) evaporations v/erc carried out by rotary evaporation in vacuo and work-up 
25 procedures were carried out after removal of residual solids by filtration; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatogrq)hy (MPLC) were performed on M«ck Kieselgel silica (Art 9385) or Merck 
Lichroprep RP-18 (Art 9303) reversed-phase silica obtained from E. Merck, Darmstadt, 
Germany or high pressure liquid chromatography (HPLC) was p^ormed on CI 8 reverse 

30 phase silica, for example on a Dynamax C-1 8 60A preparative reversed-phase column; 

(iv) yields, where present, arc given for illustration only and are not necessarily the 
maximum attainable; 
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(v) in general, the end-products of the Formula I have satisfactory microanalyses and 
their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 
techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 

5 collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were determined using a Jeol JNM EX 400 spectrometer operating at a field 
strength of 400MHz, a Varian Gemini 2000 spectrometer operating at a field strength of 
300MHz or a Bruker AM300 spectrometer operating at a field strength of 300MHz]; the 
following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; ra, 
10 raultiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatographic, HPLC, infta-red (IR) and/or NMR analysis; 

(vii) melting points are uncorrected and were determined using a Mettler SP62 
automatic melting point apparatus or an oil-bath apparatus; melting points for the 

IS end-products of the Fonnula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 
and 

(viii) the following abbreviations have been used:- 

DMF N,N-dimethylformamide 
20 DMSO dimethylsulphoxide 

THF tetrahydrofuran 
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Example 1 1 -(2,6-<iidilorophenyl)-3-[6-inethoxy-7-(N-methylpiperidin- 
4-ylniethoxy)quinazolin-4-yl]urea 

2,6-DichJorophenyl isocyanate (0.075 g) was added to a solution of 4-aniino- 
6-raethoxy-7-Q:i-methylpiperidin-4-ylniethoxy)quina2oline (0.093 g) in a mixture of 
5 methylene chloride (2 ml) and DMF (0. 1 ml) and the reaction mixture was stirred at ambient 
temperature for 16 hours. The resultant solid was isolated, redissolved in a 20:1 mixture of 
methylene chloride and methanol and purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous ammonium 
hydroxide solution as eluent There was thus obtained the title compound as a white solid 
10 (0.029 g); NMR Spectrum : (DMSOd^) 1.3-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, IH), 2.1 (s, 
^' 3H), 2.8 (d, 2H), 3.9 (s, 3H). 4.0 (br d, 2H), 7.3 (br s, IH), 7.4 (d, IH), 7.5 (s, IH), 7.6 (s. IH), 

8.0 (br s, IH), 8.7 (s, IH); Mass Spectrum: M+H^ 490, 492 and 494. 

The 4-amino-6-methoxy-7-(N-methylpiperidin-4-ylroethoxy)quinazoline used as a 
starting material was prepared as follows :- 
^15 A solution of di-tert-butyl dicarbonate (41.7 g) in ethyl acetate (75 ml) was added 

dropwise to a stirred solution of ethyl piperidine-4-carboxylate (30 g) in ethyl acetate (150 ral) 
T which had been cooled to 0 to 5 °C in an ice-bafli. The resultant mixture was stirred at 

ambient temperature for 48 hours. The mixture was poured into water (300 ral). The organic 
layer was separated, washed in turn with water (200 ml), O.IN aqueous hydrochloric acid 
20 solution (200 ml), a saturated aqueous sodium bicarbonate solution {200 ml) and brine 
(200 ml), dried over magnesium sulphate and evaporated. There was thus obtained ethyl 
N-tcrt-butoxvcarbonvlpiperidine-4-carboxylate (48 g); NMR Spectrum : (CDCI3) 1.25 (t, 3H), 
1.45 is, 9H), 1.55-1.7 (m, 2H). 1.8-2.0 (d, 2H), 2.35-2.5 (m, IH), 2.7-2.95 (t, 2H). 3.9-4.1 (br 
s, 2H), 4.15(q, 2H). 

25 A solution of the material so obtained in THF (1 80 ml) was cooled at 0°C and lithium 

aluminium hydride (IM solution in THF; 133 ral) was added dropwise. Hie mixmre was 
stirred at O'C for 2 hours. Water (30 ral) and 2N aqueous sodium hydroxide solution (10 ml) 
were added in turn and the mixture was stined for 15 minutes. The resultant mixture was 
filtered through diatomaceous earth and the solids were washed with ethyl acetate. The 

30 filtrate was washed in turn with water and with brine, dried over magnesium sulphate and 
evaporated. There was thus obtained N-tert-butoxycarbonvl-4-hvdroxvmethvlpiperidine 
(36.3 gV. NMR Spectrum : (CDCI3) 1.05-1.2 (m. 2H), 1.35-1.55 (m. lOH), 1.6-1.8 (m, 2H), 
2.6-2.8 (t, 2H), 3.4-3.6 (t, 2H), 4.0-4.2 (br s, 2H). 
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1,4-Dia2abicyclo[2.2.2]octane (42.4 g) was added to a solution of 
N-tert-butoxvcari>onyl-4-hydroxymcthylpiperidme (52.5 g) in tert-butyl methyl ether (525 ml) 
and the mixture was stiired at ambient temperature for 15 minutes. The mixture was then 
cooled in an ice-bath to 5°C and a solution of 4-toluenesulphonyl chloride (62.8 g) in 
5 tert-butyl methyl ether (525 ml) was added dropwise over 2 hours while maintaining the 
reaction temperature at i^proximately 0°C. TTie resultant mixture was allowed lo warm to 
ambient temperature and was stirred for 1 hour. Petroleum ether (b.p. 60-80*'C, IL) was 
added and the precipitate was removed by filtration. The filtrate was evaporated to give a 
solid residue which was dissolved in diethyl ether. The organic solution was washed in turn 
10 with 0.5N aqueous hydrochloric acid solution, water, a saturated aqueous sodium bicarbonate 
j'l solution and brine, dried over magnesium sulphate and ev^oratcd. There was thus obtained 

H N-tert-butoxvcarbonyl-4-(4-tolucnesulphonyloxymethyl)piperidine (76.7 g), NMR Spectrum : 

4 (CDClg) 1.0-1.2 (m, 2H), 1.45 (s, 9H), 1.65 (d, 2H), 1.75-1.9 (ra, 2H), 2.45 (s, 3H). 2.55-2.75 

J (m, 2H), 3.85 (d, IH), 4.0-4.2 (br s, 2H), 7.35 (d, 2H), 7.8 (d, 2H). 

I."' 15 A portion (40 g) of the material so obtained was added to a suspension of ethyl 

C 4-hydroxy-3-methoxybenzoate (19.6 g) and potassium carbonate (28 g) in DMF (200 ml) and 

P the resultant mixture was stined and heated to 95*C for 2.5 hours. The mixture was cooled to 

23 ambient temperature and partitioned between water and a mixture of ethyl acetate and diethyl 

fj ether. The organic layer was washed in turn with water and brine, dried over magnesium 

20 sulphate and evaporated. The resulting oil was crystallised from petroleum ether 

(b.p. eO-SC^C) and the suspension was stored overnight at 5*C. The resultant solid was 
collected by filtration, washed with petroleum ether and dried under vacuum. There was thus 
obtained ethyl 4-(N-tot-butoxycart>onylpiperidin-4-ylmethoxy)-3-methoxybenzoate <35 g), 
ra.p. 81-83°C: NMR Spectrum : (CDCI3) 1.2-1.35 (m, 2H), 1.4 (t, 3H), 1.48 (s, 9H), 1,8-1.9 (d, 
25 2H), 2.0-2.15 (m, 2H), 2.75 (t, 2H), 3.9 (d, 2H), 3.95 (s. 3H), 4.05-4.25 (br s, 2H), 4.35 (q. 
2H), 6.85 (d. IH), 735 (s, IH), 7.65 (d, IH). 

TTie material so obtained was dissolved in formic acid (35 ml), formaldehyde (12M, 
37% in water, 35 ml) was added and the mixture was stirred and heated to 95'C for 3 hours. 
The resultant mixture was evaporated. The residue was dissolved in methylene chloride and 
30 hydrogen chloride (3M solution in diethyl ether, 40 ml) was added. The mixture was diluted 
with diethyl ether and the mixture was triturated until a solid was formed. The solid was 
collected, washed with diethyl ether and dried under vacuum overnight at 50°C. Theaie was 
thus obtained ethyl 3-methoxy-4-(N-methylpiperidin-4-ylmethoxy)benzoate (30.6 g). 
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NMR Spectrum : (DMSOd6) 1.29 (t, 3H), 1.5-1.7 (m, 2H), 1.95 (d, 2H), 2.0-2.15 (br s. IH), 
2.72 (s, 3H), 2.9-3.1 (m, 2H), 3.35-3.5 (br s, 2H), 3.85 (s, 3H), 3.9-4.05 (br s, 2H), 4.3 (q, 2H), 
7.1 (d, IH), 7.48 (s, IH), 7.6 (d, IH). 

The material so obtained was dissolved in methylene chloride (75 ml) and the solution 
5 was cooled in an ice- bath to 0-5*'C. Trifluoroacetic acid (37.5 ral) was added followed by the 
dropwise addition over 15 minutes of a solution of fuming nitric acid (24M; 7.42 mi) in 
methylene chloride (15 ml). Hie resultant solution was allowed to warm to ambient 
temperature and was stirred for 2 hours. Volatile materials were evaporated. The residue was 
dissolved in methylene chloride (50 ml) and the solution was cooled in an ice-bath to 0-5°C. 

10 Diethyl ether was added and the resultant precipitate was collected and dried under vacuum ai 
50°C. The solid was dissolved in methylene chloride (500 ml) and hydrogen chloride (3M 
solution in diethyl ether; 30 ml) was added followed by diethyl ether (500 ml). The resultant 
solid was collected and dried under vacuum at 50°C. There was thus obtained ethyl 
5-methoxy-4-(N-methylpiperidin-4-yhiiethoxy)-2-nitrobenzoate (28.4 g), NMR Spectrum .- 

15 (DMSOde) 1.3 (t, 3H), 1.45-1.65 (m, 2H), 1.75-2.1 (m, 3H), 2.75 (s, 3H), 2.9-3.05 (m, 2H), 
3.4-3.5 (d, 2H). 3.95 (s, 3H), 4.05 (d, 2H), 4.3 (q, 2H). 7.32 (s, IH), 7.66 (s. IH). 

A mixture of a portion (3.89 g) of the material so obtained, 10% platinum-on-activated 
carbon (50% wet, 0.389 g) and methanol (80 ml) was stirred under 1.8 atmospheres pressure 
of hydrogen until uptake of hydrogen ceased. The mixture was filtered and the filtrate was 

20 evaporated. The residue was dissolved in water (30 ral) and basified to pHlO by the addition 
of a saturated aqueous sodiimi bicarbonate solution. The mixture was diluted with a 1:1 
mixture of ethyl acetate and diethyl ether and the organic layer was separated. The aqueous 
layer was f urth^ extracted with a 1 : 1 mixture of ethyl acetate and diethyl ether and the 
organic extracts were combined, wrashcd in turn with water and brine, dried over ros^nesium 

25 sulphate and evaporated. The residue was triturated under a mixture of petroleum ether 
(b.p. 60-80°C) and diethyl ether. The solid so obtained was isolated, washed with petroleum 
edier and dried under vacuum at eCC. There was thus obtained ethyl 2-amino-5-methoxy- 
4-Qi-methylpiperidin-4-ylmethoxy)ben2oate (2.58 g). ra.p. 111-1 IT'C', NMR Soectrom: 
(CDCI3) 1.35 (t, 3H), 1.4-1.5 (m, 2H), 1.85 (m, 3H), 1.95 (t, 2H), 2.29 (s, 3H), 2.9 (d, 2H), 3.8 

30 (s, 3H), 3.85 (d, 2H), 4.3 (q, 2H). 5.55 0>r s, 2H), 6.13 (s. IH), 7.33 (s, IH). 

A mixture of ethyl 2-aniino-5-methoxy-4-Qi-methylpiperidin-4-ylmethoxy)benzoate 
(16.1 g), formamidine acetic acid salt (5.2 g) and 2-methoxyethanol (160 ml) was stimed and 
heated at 1 15*^0 for 2 hours. Further formamidine acetic acid salt (10.4 g) was added in 
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portions every 30 minutes during 4 hours and heating was continued for 30 minutes after the 
last addition. The resultant mixture was evaporated. The solid residue was stirred under a 
mixture of methylene chloride (50ral) and ethanol (100ml). The precipitate was removed by 
filtration and the filtrate was concentrated to a final volume of 100ml. The resultant 
5 suspension was cooled to 5°C. The solid so obtained was collected, washed with cold ethanol 
and with diethyl ether and dried imder vacuum at 60''C. There was thus obtained 6-methoxy- 
7-(N-methylpiperidin-4-ylraethoxy)-3,4-dihydroquinazolin-4-one (12.7 g); NMR Spectrum : 
(DMSOd^) 1.25-1.4 (m, 2H), 1.75 (d, 2H), 1.9 (t, IH), 1.9 (s, 3H), 2.16 (s. 2H). 2.8 (d, 2H), 
3.9 is, 3H), 4.0 (d, 2H), 7.1 1 (s, IH), 7.44 (s, IH), 7.97 (s, IH). 
10 A mixture of a portion (2.8 g) of the material so obtained, thionyl chloride (28 ml) and 

tl DMF (0.28 ml) was heated to reflux for 1 hour. The mixture was evi^jorated and the 
^-^ precipitate was triturated under diethyl ether. The resultant solid was isolated and washed 

widi diethyl ether. TTie solid was then dissolved in methylene chloride and the solution was 
r washed with a saturated aqueous sodium bicarbonate solution. The organic layer was washed 

^ 15 in turn with water and brine, dried over magnesium sulphate and evaporated. There was thus 

□ obtained 4-chloro-6-methoxy-7-(N-methylpiperidin-4-yhnethoxy)quinazoline (2.9 g,), 

□ NMR Soectrnm : (DMSOde) 1.3-1.5 (m, 2H), 1.75-1.9 (ra, 4H), 2.0 (t, IH), 2.25 (s, 3H), 2.85 
5 (d, 2H), 4.02 (s, 3H), 4.12 (d, 2H), 7.41 (s, IH). 7.46 (s, IH), 8.9 (s, IH). 

A mixture of 4-chloro-6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazoline 
20 (11.17 g), 4-bromo-2-fluorophenol (4.57 ml), potassium carbonate (7.19 g) and DMF (1 10 ml) 
was stiired and heated at lOO^C for 2.5 hours. The mixture was allowed to cool to ambient 
temperature and was poured into a mixture (IL) of ice and water. The precipitate was 
collected, washed with water and dried. The solid was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 
25 1 % aqueous ammonium hydroxide solution (20: 1 :0 to 10: 1 :0 to 1 0: 1 : 1 ) as eluenL There was 
thus obtained 4-(4-bromo-2-fluorophenoxy)-6-methoxy-7-(N-methylpiperidin- 
4-yhnethoxy)quinazoline (13.1 NMR Spectrum: (DMSOde) 1.3-1.4 (m, 2H), 1.7-1.8 (m, 
4H), 1.9 (t, IH). 2.15 (s. 3H), 2.5 (br s, 2H), 4.0 (s, 3H), 4.1 (d. 2H), 7.4 (s, IH), 7.45-7.6 (m, 
3H), 7.8 (d, IH), 8.5 (s, 1 H); Mass Spectrum : M+H* 476 and 478. 
30 A portion (9.4 g) of the material so obtained was dissolved in a 2M solution of 

ammonia in isopropanol (150 ml). Liquid ammonia (10 ml) was added and the reaction 
mixture was sealed in a Carius tube. The reaction mixture was heated to 130**C for 16 hours. 
Tlie Carius tube was cooled and opened and the reaction mixture was evaporated. TTie residue 
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was stirred under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was 
isolated and washed in mm with water and methyl tert-butyl ether. TTiere was thus obtained 
4-amino-6-methoxy-7-Qi-raethylpiperidin-4-ylraethoxy)quinazoline (5.55 g); NMR 
Spectrum : (DMSOdt) 1-2-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, IH), 2.1 (s, 3H), 2.8 (d, 2H), 
3.8 (s, 3H). 3.9 (d, 2H). 7.0 (s. IH), 7.3 (br s, 2H), 7.5 (s. IH), 8.2 (s, IH); Mass Spectrum : 
M+ir 303. 

Example 2 

Using an analogous procedure to that described in Example 1, except that, 
unless otherwise stated, chloroform was used in place of methylene chloride as the reaction 
solvent, the appropriate 4-aminoquinazoline was reacted with the appropriate isocyanate to 
give the compounds described in Table I. In general, unless otherwise stated, the appropriate 
isocyanates were commercially available. Alternatively appropriate isocyanatcs could be 
prepared by the reaction of the appropriate amJine with di-tert-butvl dicarbonate in the 
presence of 4-dimcthylaminopyridine and a solvent such as methylene chloride. 

Table I 




No. 




r' 




Note 


1 


raethoxy 


N-raetiiylpiperidin-4-ylmethoxy 


2-chloro 


[1] 


2 


metiioxy 


N-raethylpipcridin-4-ylraeifaoxy 


2,3-dichloro 


12] 


3 


methoxy 


N-racthylpiperidin-4-ylmethoxy 


2,4-dichloro 


[3] 


4 


methoxy 


N-mcthylpiperidin-4-ylmethoxy 


2-fluoro 


[4] 


5 


methoxy 


N-methylpiperidin-4-ylmcflioxy 


2,6-difluorD 


[5] 


6 


methoxy 


N-methylpiperidin-4-yImethoxy 


2-bromo 


16] 


7 


methoxy 


N-raethylpiperidin-^ylraethoxy 


2-trifluoromethyI 


[7] 


8 


metiboxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl 


18] 


9 


methoxy 


N-methylpiperidin-4-ylmcthoxy 


2,6-dime(fayl 


[9] 
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10 


methoxy 


N-raethylpiperidin-4-ylmethoxy 


2-tert-butvl 


[10] 


11 


methoxy 


3-piperidinopropoxy 


2,6-diraethyl 


[11] 


12 


hydrogen 


3-morpholinopropoxy 


2,6-dichloro 


[12] 


13 


hydrogen 


3-( 1 , 1 -dioxoietrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2,6-dichIoro 


fl3] 


14 


hydrogen 


4-morpholinobut-2-ynyloxy 


2,6-dichloro 


[14] 


15 


hydrogen 


(£)-4-raoq)holinobut-2-enyloxy 


2,6-dichloro 


[15] 


16 


methoxy 


2-piperidinoethoxy 


2,6-dichloro 


[16] 


17 


methoxy 


3-morpholinopropoxy 


21,6-dichloro 


[17] 


18 


methoxy 


3-(4-raethylpipcrazin- l-yl)propoxy 


2,6-dichloro 


[18] 


19 


methoxy 


3-pyiTohdin- 1 -y Ipropoxy 


2,6-dichloro 


[19] 


20 


methoxy 


3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- 
thia2iii-4-yl)propoxy 


2,6-dichloro 


[20] 


21 


methoxy 


2-[N-(2-methoxycthyl)- 
N-methylaraino]ethoxy 


2,6-dichloro 


[21] 


22 


methoxy 


3-mesylpropoxy 


2,6-dichloro 


[22] 


23 


methoxy 


3-(l,23-triazol- l-yl)propoxy 


2,6-dichloro 


[23] 


24 


methoxy 


2-(4-pyridyl)ethoxy 


2,6-dichloro 


[24] 


25 


methoxy 


N-methylpiperidin-4-ylmelhoxy 


2,4,6-trichloro 


[25] 


26 


methoxy 


N-raethylpiperidin-4-ylmethoxy 


2,5-dichloro 


[26] 


27 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4-difluoro 


[27] 


28 


methoxy 


N-methylpiperidiii-4-yhTiedioxy 


2,5-dimethoxy 


[28] 


29 


methoxy 


N-methylpiperidin-4-yhTiethoxy 


2,4-diraethoxy 


[29] 


30 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-diisopropyl 


[30] 


31 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4,6-trimethyl 


[31] 


32 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


[32] 


33 


methoxy 


N-methylpip«idin-4-ylraethoxy 


2,5-diethyl 


[33] 


34 


methoxy 


N-methy^)iperidin-4-ylmethoxy 


2-efl»yI-6-racthyl 


[34] 


35 


methoxy 


N-methylpiperidin-4-ylmethoxy 


4-bromo-2,6-dimethyl 


[35] 


36 


methoxy 


N-methylpiperidin-4-yhnethoxy 


2-chloro-6-methyl 


^36] 


37 


methoxy 


3-pyrrolidin-l-ylpropoxy 


2,4,6-trichloro 


[37] 
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38 


methoxy 


3-(4-raethylpiperazin- 1 -yl)propoxy 


2,4,6- trichloro 


[38] 


39 


methoxy 


3-piperidinopropoxy 


2,6-dichloro 


[39] 


40 


methoxy 


3-pyrrolidin- 1 -y Ipropoxy 


2,6-difluoro 


[40] 


41 


methoxy 


3-piperidinopropoxy 


2,6-difluoro 


[41] 


42 


methoxy 


3-moq)holinopropoxy 


2,6-difluoro 


[42] 


43 


methoxy 


3-(4-methylpiperazin- 1 -yl)propoxy 


2,6-difluoro 


[43] 


44 


methoxy 


2-piperidinoethoxy 


2,6-difluoro 


[44] 


45 


methoxy 


2-piperidinoethoxy 


2,4,6-trichloro 


[45] 


46 


methoxy 


3-pyiTolidin- 1 -ylpropoxy 


2-fluoro- 
6-trifluoromethyl 


[46] 


47 


methoxy 


2-dimethylaminoethoxy 


2,6-difluoro 


[47] 


48 


methoxy 


2-diraethylaminoethoxy 


2,6-dichloro 


[48] 


49 


methoxy 


2-(2-oxoimidazolidin- 1 -yl)ethoxy 


2,6-difluoro 


[49] 


50 


methoxy 


2-(2-oxoimidazolidin- 1 -yl)ethoxy 


2,6-dichloro 


[50] 


51 


methoxy 


2-pyiTolidin- 1 -ylethoxy 


2,6-dichloro 


[51] 


52 


methoxy 


2-pyiTolidin- 1 -ylethoxy 


2,6-difluoro 


[52] 


53 


methoxy 


2-m orph olinoethoxy 


2,6-dichloro 


[53] 


54 


methoxy 


2-morphoUnoethoxy 


2,6-difluoro 


[54] 


55 


methoxy 


S-pyrrolidin- 1 -ylpropoxy 


2,6-dimethyI 


[55] 


56 


methoxy 


3-raorpholiiiopropoxy 


2,6-dimethyl 


[56] 


57 


methoxy 


3-(4-methylpiperazin- 1 -yl)propoxy 


2,6-dimethyl 


[57] 


58 


methoxy 


2-pyn"olidin- 1 -ylethoxy 


2,6-dimethyl 


[58] 


59 


methoxy 


2-piperidinoethoxy 


2,6-diraethyl 


159] 


60 


methoxy 


2-raorpholinoethoxy 


2,6-diraediyl 


[60] 


61 


methoxy 


2-(2-oxoimida2olidin- 1 -yl)ethoxy 


2,6-dimethyl 


[61] 


62 


methoxy 


2-dimcthylaminocthoxy 


2,6-dimetfiyl 


[62] 


63 


methoxy 


3-pyirolidin- 1-ylpropoxy 


4-bromo-2,6-dimethyl 


[63] 


64 


methoxy 


3-piperidinopropoxy 


4-bromo-2,6-dimcthyl 


[64] 


65 


methoxy 


3-morpholinopropoxy 


4-brorao-2,6-dimethyl 


{65] 


66 


methoxy 


3-(4-raethylpiperazin- 1 -yl)propoxy 


4-bromo-2,6-dimethyl 


[66] 


67 


methoxy 


2-piperidinoethoxy 


4-bromo-2,6-dimethyl 


[67] 
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68 


methoxy 


2-m orpholinoethoxy 


4-brorao-2,6-diraethyl 


168] 


69 


methoxy 


2-{2-oxoiraida201idin-l-yl)ethoxy 


4-bromo-2,6-dimethyl 


[69] 


70 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dichloro 


[70] 


71 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dlfluoro 


[71] 


72 


methoxy 


2-(2-raethoxyethoxy)ethoxy 


2,6-dimethyl 


[72] 


73 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-fluoro- 
6-trifluoromethyl 


[73] 


74 


hydrogen 


2-pyrrolidm- 1 -ylethoxy 


2,6-dichloro 


[74] 


75 


hydrogen 


2-pyrrolidin- 1 -ylethoxy 


2-chloro-6-raethyl 


[75] 


76 


hydrogen 


2-pyrrolidin- 1 -ylethoxy 


2-chloro 


[76] 


77 


hydrogen 


2-pyrrolidin- 1 -ylethoxy 


2,4,6- trichloro 


[77] 


78 


hydrogen 


2-piperidinoelhoxy 


2,6-dichloro 


[78] 


79 


hydrogen 


2-piperidinoethoxy 


2,6-difluoro 


[79] 


80 


hydrogen 


2-piperidinoethoxy 


2-chloro-6-methyI 


[80] 


81 


hydrogen 


2-pipaidinoethoxy 


2-chloro 


[813 


82 


hydrogen 


2-piperidinoethoxy 


2,4,6-trichloro 


[82] 


83 


hydrogen 


2-(4-methylpipera2in- 1 -yl)ethoxy 


2,6-dichloro 


[83] 


84 


hydrogen 


2-(4-raethylpipera2in- 1 -yl)ethoxy 


2-chloro-6-raethyl 


[84] 


85 


hydrogen 


2-{4-methylpiperazin- 1 -yl)ethoxy 


2-chloro 


[85] 


86 


hydrogen 


2-{4-methylpiperazin- 1 -yl)cthoxy 


2.4,6-trichloro 


[86] 


87 


hydrogen 


N-methylpiperidin-3-yhiiethoxy 


2,6-dichloro 


[87] 


88 


hydrogen 


N-methylpiperidin-3-ylraetfaoxy 


2,6-difluoro 


[88] 


89 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2-chloro-6-raethyl 


[89] 


90 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2-chloro 


[90] 


91 


hydrogen 


N-methylpipcridin-3-ylmethoxy 


2,4,6-trichloro 


[91] 


92 


hydrogen 


3-pyrrolidin-l-ylpropoxy 


2,6-dichloro 


[92] 


93 


hydrogen 


3-pyiToUdin- 1 -ylpropoxy 


2,6-difluoro 


[93] 


94 


hydrogen 


3-pyrrolidin- 1 -ylpropoxy 


2-chloro-6-methyl 


[94] 


95 


hydrogen 


3-pyrrolidin- 1 -ylpropoxy 


2-chloro 


[95] 


96 


hydrogen 


3-pyiTolidin- l-ylpropoxy 


2,4,6-trichloro 


[96] 


97 


hydrogen 


3-morpholinopropoxy 


2,6-difluoro 


[97] 
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98 


hydrogen 


3-raorpholinopropoxy 


2-chloro-6-methyl 


[98] 


99 


hydrogen 


3-morpholinopropoxy 


2,4,6-trichloro 


[99] 


100 


hydrogen 


3-(4-methylpiperazin- 1 -yl)propoxy 


2,6-dichloro 


[100] 


101 


hydrogen 


3-(4-methylpiperazin- 1 -yOpropoxy 


2-chloro 


[101] 


102 


hydrogen 


3-(4-raethylpiperazin- 1 -yl)propoxy 


2,4,6-trichloro 


[1023 


103 


hydrogen 


3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2,6-difluoro 


[103] 


104 


hydrogen 


3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2-chloro-6-methyI 


[104] 


105 


hydrogen 


3-{l ,l-dioxotetrahydro-4H- 1,4- 
thiazin-4-yl)propoxy 


2,4,6-trichloro 


[105] 


106 


hydrogen 


3-( 1 ,23-triazol- l-yl)propoxy 


2,4,6-trichloro 


[106] 


107 


hydrogen 


(£)-4-pyrrolidin- 1 -ylbut-2-enyloxy 


2,6-difluoro 


[107] 


108 


hydrogen 


(£)-4-pyrrolidin- 1 -ylbut-2-enyloxy 


2-chloro-6-raethyl 


[108] 


109 


hydrogen 


(£)-4-pyrrolidin- 1 -ylbut-2-enyloxy 


2-chloro 


[109] 


no 


methoxy 


3-(4-carbaraoylpiperidin- 
l-yl)propoxy 


2,6-dichloro 


[110] 


111 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2,6-difluoro 


[111] 


112 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2,6-dimethyl 


[112] 


113 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2-chloro-6-methyI 


[113] 


114 


hydrogen 


3-(pyiTolidin- 1 -yl)- 1 -propynyl 


2,6-dichloro 


[114] 


115 


methoxy 


3-(pyirolidin- 1 -yl)- 1 -propynyl 


2,6-dichloro 


[115] 


116 


methoxy 


6-morpholino- 1 -hexynyl 


2,6-dichloro 


[116] 


117 


methoxy 


6-morpholino- 1 -hexynyl 


2,6-difluoro 


[117] 


118 


methoxy 


6-(2-methyliraidazol- 1 -yl)- 
1 -hexynyl 


2,6-dichloro 


[118] 


119 


methoxy 


6-(2-mefliylimidazol-l-yI)- 
1 -hexynyl 


2,6-difluoro 


[119] 
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120 


raethoxy 


3-diraethylamrao- 1 -propynyl 


2 6~ijifluoi^ 


(1203 


121 


methoxy 


N-raethyIpjperidin-4-ybnethoxy 


2-nitro 


[121] 


122 


methoxy 


N-methylpiperidin-4-ylmethoxy 


^-iucuiyi-j-iiuuiu 




123 


methoxy 


N-methylpiperidin-4-ylmethoxy 


z,D-aicnjoro 




124 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl-5-nitro 




125 


methoxy 


N-methylpiperidiii-4-ylmethoxy 


ai-traoro 

5-trifluororoethyl 




126 


raethoxy 


N-methylpiperidin-4-ylraethoxy 


5 -chloro-2-ro ethoxy 


lizoj 


127 


methoxy 


N-raethylpipeiidin-4-ylmethoxy 


2-methoxy-5-niethyl 




128 


raethoxy 


N-raethylpiperidin-4-ylmethoxy 


5-chloro-2-methyl 


ri oui 

[IZOJ 


129 


methoxy 


N-roethylpiperidin-4-ylmethoxy 


2-raethyl-5-fluoro 


[129] 


130 


methoxy 


N-methylpiperidin-4-ylraethoxy 


2-chloro-5-methyl 


[130] 


131 


raethoxy 


3-pyrrolidin- 1 -ylpropoxy 


2,5-difluoro 


[131] 


132 


methoxy 


3-pyiTolidin- l-ylpropoxy 


2,5-dichloro 


[132] 


133 


raethoxy 


3-pyrrolidin- 1 -ylpropoxy 


5-chloro-2-raethyl 


[133] 


134 


raethoxy 


3-pyiTolidin-l-ylpropoxy 


5-fluoro-2-methyl 


[134] 


135 


raethoxy 


3-pyn-olidin- 1 -ylpropoxy 


2-raethyl-5-mtro 


[135] 


136 


raethoxy 


3-pyrrolidin- 1 -ylpropoxy 


2-chloro-5-methyl 


[136] 


137 


raethoxy 


6-(N-methylpiperazin-l -yl)- 
1-hexynyl 


2,6-dichloro 


[137] 


138 


methoxy 


benzyloxy 


3-dimethylcarbaraoyl- 
2,6-dimediyl 


[138] 


139 


methoxy 


cyclopropylmelhoxy 


2,6-dimetnyl 


[139] 


140 


methoxy 


6-(N-raethylpiperazin- 1 -yl)hexyl 


2,6-dichloro 


[140] 


141 


raethoxy 


3-(pyrrolidin-l-yl)propyl 


2,6-dichloro 


[141] 


142 


methoxy 


N-[3-CN-inethylpipera2an-l- 
yl)propy 1 Jcsrbjun oy 1 


2,6-dichloro 


[142] 


143 


methoxy 


N-[3-(imidazol-l- 
yl)propyl]carbamoyl 


2,6-dichloro 


[143] 


144 


raethoxy 


N-methy Ipiperazin- 1 -yl 


2.6-dichloro 


[144] 


145 


methoxy 


N-(tert-butoxvcart)onvI)pipcrazin- 


2,6^chloro 


[145] 
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1-yl 






146 


melhoxy 


3-raorpholinopropylamino 


2,6-dichloro 


[146] 


147 


methoxy 


3-iniida2ol- 1 -ylpropylaraino 


2,6-dichloro 


[147] 


148 


roethoxy 


N-raethylpiperidin-4-ylraethoxy 


3-diraethylcart)araoyl- 
2,6-diraethyl 


[148] 


149 


methoxy 


3-pyrroIidin- l-ylpropoxy 


2-chloro-6-methyl 


[149] 


150 


methoxy 


3-mcthoxypropylamino 


2,6-dichloro 


[150] 


151 


methoxy 


2-aminoethylamino 


2,6-dichloro 


[151] 


152 


methoxy 


N-(2-diethylarainoethyl)- 
N-methylamino 


2,6-dichloro 


[152] 



Notes 

[1] The product gave the following data: NMR Spectrum : (DMSOdc) 1.36 (m, 2H), 1.74 
(d, 3H). 1.86 (t, 2H), 2.14 (s, 3H), 2.87 (d, 2H), 3.96 (s, 3H), 4.03 (d, 2H), 7.1 1 (t, IH), 7.29 
5 (s, 3H), 7.38 (t, IH), 7.56 (d, IH). 8.08 (s, IH), 8.41 (d, IH), 8.73 (s. IH). 10.59 (s, IH), 13.2 
(s, IH); Mass Spectrum : M+H^ 456 and 458. 

[2] The product gave the foUowing data: NMR Spectrum : (CDCla) 1.87 (m, 2H), 2.1 1 (m. 
3H), 2.78 (ra, 2H), 2.78 (s, 3H), 3.68 (d, 2H), 4.07 (s, 3H), 4.1 (s. 2H), 7.12 (ra, 2H). 7.43 (s, 
IH), 7.78 (s, IH), 8.28 (ra, IH), 8.75 (s, IH), 13.2 (s, IH); Mass Spectrum : M+H* 490 and 
10 492. 

[3] The product gave the foUowing data: NMR Spectrum : (DMSOde) 1.83 (m, 2H), 2.1 
(m, 3H), 2.63 (ra, 2H}. 2.7 (s, 3H), 3.6 (d, 2H), 4.08 (s, 3H), 4.1 (d, 2H), 7.23 (m, IH), 7.33 <s, 
IH), 7.46 (s, IH), 7.72 (s, IH), 8.31 (d, IH), 8.74 (s, IH), 13.3 (s, IH); Mass Spectram: M+H* 
490 and 492. 

15 [4] Methylene chloride was used as the reaction solvenL Hie product gave the foUowdng 
data: NMR Spectrum : (DMSOde) 1.34 (q. 2H), 1.74 (d, 3H), 1.86 (t, 2H), 2.15 (s, 3H), 2.78 
(d, 2H), 3.96 (s, 3H), 4.02 (d, 2H), 7.08-7.16 (m, IH), 7.19-7.36 (m, 3H), 8.06 (s. IH), 8.27 
(s, IH). 8.69 (s. IH), 10.56 (s, IH), 12.81 (s, IH); Mass Spectrum : M+H* 440. 
[5] DMF was used as the reaction solvent The product gave the foUowing data: NMR 

20 Spectrum : (DMSOde) 1.35 (ra, 2H), 1.8 (m, 5H), 2.15 (s. 3H), 2.79 (d, 2H), 2.94 (s, 3H), 4.03 
(d, 2H), 7.1-7.35 (m, 5H). 8.03 (s, IH), 8.66 (s, IH), 10.6 (s, IH); Mass Spectrum : M+H* 458. 
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[6] DMF was used as the reaction solvent The product gave the following data: NMR 
Spectrum : (DMSOda) 1.3-1,5 (ra. 2H), 1.7-1.8 (m, 4H). 1.85 (t, IH). 2.2 (s, 3H), 2.8 (d, 2H). 
3.9 (s, 3H), 4.1 (br d, 2H), 7.0 (t, IH), 7.3 (br s, IH), 7.4 (t, IH), 7.7 (d, IH), 8.1 <br s, IH). 8.4 
(d, IH), 8.8 (s, IH), 10.5 (br s, IH); Mass Spectrum : M+H* 500 and 502. 

5 [7] The product gave the following data: NMR Spectrum : (CDCI3) 1 .47 (m, 2H), 1.97 (m, 
5H), 2.3 (s. 3H), 2.88 (d. 2H), 3.61 (s. 3H), 4.01 (d, 2H), 7.24 (s, partiaUy obscured by CHCI3 
peak), 7.25 (t, partiaUy obscured by CHCI3 peak), 7.37 (s, IH), 7.56 (t, IB), 7.7 (d, IH), 8.17 
(d, IH), 8.7 (s, IH). 9.36 (s, IH), 13.2 (s, IH); Mass Spectrum : M+lT 490. 
[8] The product gave the following data: NMR Spectrum : (CDCI3) 1 .38-1 .55 (ro, 2H), 

10 1.84-2.04 (ra, 5H), 2.3 (s, 3H), 2.47 (s, 3H), 2.91 (d, 2H), 3.66 (s, 3H), 4.01 (d, 2H), 7.05- 
7.14 (m, IH), 7.17-7.28 (ra, 4H), 7.4 (s, IH), 7.96 (d, IH), 8.7 (s, IH), 9.24 (s, IH), 12.34 (s, 
IH); Mass Spectrum : M+H* 436. 

[9] The product gave the folloviring data: NMR Spectrum : (DMSOde and CDsCCXJH) 1.5- 
1.67 (q, 2H), 1.93-2.17 (m, 3H), 2.24 (s, 6H), 2.71 (s. 3H), 2.93 (t, 2H), 3.37 (d. 2H). 3.95 (s, 
15 3H), 4.09 (d, 2H), 7.1 (s, 3H), 7.31 (s, IH), 8.07 (s, IH), 8.66 (d, IH); Mass Spectrum : M+lT 
450. 

[ 1 0] The product gave the f oUowing data: NMR Spectrum : (CDCI3) 1 .43 (m, 2H), 1 .5 (s, 
9H), 1.82 (m, 5H), 2.28 (s, 3H), 2.89 (d, 2H), 3.32 (s, 3H), 4.0 (d, 2H), 7.2 (ra, 3H). 7.5 <ra, 
2H), 7.57 (s, IH), 8.62 (s, IH), 9.9 (s, IH), 12.35 (s, IH); Mass Spectrum : M+H* 478. 
20 [11] The product gave the following data: NMR Spectrum : (CDCI3) 1.45 (m, 2H), 1.59 (m, 
4H), 2.1 1 (m. 2H), 2.33 (s, 6H), 2.4 (br s, 4H), 2.5 (t, 2H), 3.23 (s, 3H), 4.22 (t, 2H), 7.14 (m, 
3H), 7.28 (s, IH), 7.62 (s, IH), 8.66 (s, IH), 10.16 (s, IH), 12.08 (s, IH); Mass Spectnim : 
M-hH*513. 

The 4-araino-6-methoxy-7-(3-pipcridinopropoxy)quinazoline used as a starting 
25 material was prepared as follows :- 

Sodium hydride (60% suspension in mineral oil, 1.44 g) was added portionwise during 
20 minutes to a solution of 7-ben2yloxy-6-raethoxy-3,4-dihydroquinazolin-4-one 
(International Patent Application WO 97/22596, Example 1 thereof; 8.46 g) in DMF (70 ml). 
The mixture vm stirred at ambient temperature for 1.5 hours. Chloromethyl pivalate (5.65 g) 
30 was added dropwise and the mixture was stirred at ambient temperature for 2 hours. Hie 
roixmre was diluted with ethyl acetate (100 ml) and poured onto a mixture (400 ml) of ice and 
water containing 2N aqueous hydrochloric acid (4 ral). The organic layer was sq>arated and 
the aqueous l^yer was extracted with ethyl acetate. The combined extracts were washed with 
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brine, dried over magnesium sulphate and evaporated. The residue was triturated under a 
mixture of diethyl ether and petroleum ether (b.p. 60-80°C) and the resultant solid was 
collected and dried under vacuum. There was thus obtained 7-benzyloxy-6-raethoxy- 
'^-pivalny1oxymethyl-3.4-dihydroquinazolin-4-one (10 g): NMR Spectrum : (DMSOde) 1.11 (s, 
5 9H), 3.89 (s. 3H), 5.3 (s, 2H), 5.9 (s. 2H), 7.27 (s, IH), 7.35 (ra, IH), 7.47 (l, 2H), 7.49 (d, 
2H). 7.51 (s,lH), 8.34 (s, IH). 

A mixture of a portion (7 g) of the material so obtained, 10% palladium-on-charcoal 
catalyst (0.7 g), DMF (50 ml), methanol (50 ml), acetic acid (0.7 ml) and ethyl acetate 
(250 ml) was stirred under an atmosphere pressure of hydrogen for 40 minutes. The catalyst 
10 was removed by filtration and the solvent was evaporated. TTie residue was triturated under 
diethyl ether and the resultant solid was collected and dried under vacuum. There was thus 
obtained 7-hydroxy-6-raethoxy-3-pivaIoyloxyraethyl-3,4-dihydroquinazolin-4-one (4.36 g); 
NMR Spectrum : (DMSOde) 1.1 (s, 9H), 3.89 (s, 3H), 5.89 (s, 2H), 7.0 (s, IH). 7.48 (s, IH), 
8.5 is, IH). 

15 Diethyl azodicarboxylate (3.9 ml) was added dropwise to a stirred mixture of 

7-hydroxy-6-methoxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-one (5 g), 
3-bromopropanol (2.21 ml), triphenylphosphine (6.42 g) and roethylme chloride (50 ml) and 
the mixture was stirred at ambient temperature for 2 hours. The mixture was ev£4}orated and 
the residue was purified by column chromatogny)hy on silica using a 19:1 mixture of 

20 methylene chloride and methanol as eluent There was thus obtained 7-(3-bromopropoxy)- 
6-methoxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-one (6 g); NMR Spectrum : 
(PUSOd^) 1.12 (s, 9H), 2.32 (t, 2H), 3.7 (t, 2H). 3-9 (s. 3H), 4.25 (t, 2H), 5.9 (s, 2H), 7.20 (s. 
IH), 7.61 (s, IH), 8.36 (s, IH). 

A mixture of a portion (2.89 g) of the material so obtained and piperidine (10 ml) was 

25 stirred and heated to 100®C for 1 hour. The mixture was evaporated and the residue was 

partitioned between methylene chloride and a saturated aqueous ammonium chloride solution. 
The organic phase was washed with brine, dried over magnesium sulphate and evaporated. 
There was thus obtained 6-methoxy-7-(3-piperidinopropoxy)-3-pivaloyloxymediyl- 
3,4-dihydroquinazolin-4-one (2.4 g); NMR Spectrum : (DMSOde) 1.15 (s, 9H), 1.35-1.5 (ra, 

30 IH), 1.6-1.8 (ra, 3H), 1.8-1.9 (d, 2H), 2.2-2.3 (m. 2H), 2.95 (t, 2H), 3.25 (t, 2H), 3.55 (d. 2H), 
3.95 (s, 3H), 4.25 (t, 2H). 5.94 (s, 2H), 7.24 (s, IH), 7.56 (s, IH), 8.36 (s, IH). 

A mixture of the material so obtained and a 7N solution of ammonia in methanol 
(50 ml) was stirred at ambient temperature for 16 hours. The mixture was evaporated and the 
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residue was triturated under diethyl ether. The resultant solid was isolated, washed in turn 
with diethyl ether and a 1: 1 mixture of dietfiyl ether and methylene chloride and dried under 
vacuum. There was thus obtained 6-methoxy-7-(3-piperidinopropoxy)-3,4-dihydroquina2olin- 
4-one (1.65 g); NMR Spectrum : (DMSOd^) 1.3-1.4 (ra, 2H), 1.4-1.55 (m, 4H), 1.85-1.95 (ra, 
5 2H), 2.35 (br s, 4H), 2.4 (t, 2H), 3.9 (s, 3H), 4.15 (t. 2H), 7.1 1 <s, IH), 7.44<s. IH), 7.9 (s. 
IH). 

A mixture of the material so obtained, thionyl chloride (15 ml) and DMF (1.5 ml) was 
heated to reflux for 3 hours. The mixture was evaporated. Toluene was added and the 
mixture was again evaporated. TTie residue was partitioned between methylene chloride and a 

10 saturated aqueous sodium bicarbonate solution (the basicity of which was adjusted to pHlO by 
adding 6N aqueous sodium hydroxide). The organic layer was separated, washed with brine, 
dried over magnesium sulphate and evaporated. There was thus obtained 4-chloro- 
6-raethoxy-7-(3-piperidinopropoxy)quinazoline (1.2 g); NMR Spectrum : tDMSOde) 1.35-1.45 
(m, 2H), 1.5-1.6 (m, 4H), 1.9-2.05 (m, 2H), 2.4 (brs, 4H), 2.45 (t, 2H), 4.0 (s, 3H), 4.29 (t, 

15 2H). 7.41 (s, IH), 7.46 (s, IH), 8.9 (s, IH). 

A portion (0.5 g) of the material so obtained was dissolved in a IM solution of 
ammonia in isopropanol (10 ml). Liquid ammonia (1 ml) was added and the reaction mixnue 
was sealed in a Can us tube. TTie reaction mixture was heated to HO^C for 16 hours. The 
Carius tube was cooled and opened and the reaction mixture was evaporated. Hie residue was 

20 stirred under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was 
isolated and washed in turn with water and methyl tert-butyl ether. Hiere was thus obtained 
4-araino-6-raethoxy-7-(3-piperidinopropoxy)quinazoline (0.225 g); NMR Spectrum : 
(DMSOd6) 1.37 (d, 2H), 1.49 (l, 4H), 1.91 (m, 2H), 2.3 (s, 4H), 2.37 (t, 2H), 3.86 (s, 3H), 4.1 
(t, 2H), 7.04 (s, IH), 7.38 (s, 2H), 7.54 (s, IH). 8.22 (s. IH); Mass Spectrum : M+lT 317. 

25 [12] AcetonitriJe was used as the reaction solvent The product gave the following data: 
NMR Spectnim: (CDCI3) 2.1 (m. 2H), 2.5 (br s, 4H), 2.7 <t, 2H), 3.75 (t, 4H), 4.25 (t, 2H), 
7.15 <d, IH). 7.3 (m, 2H), 7.5 (d, 2H), 8.1 (d, IH), 8.85 (s, IH). 9.05 (s. IH), 12.1 (s. IH); 
Mass Spectrum : M+H* 476 and 478. 

The 4-amino-7-(3-morpholinopropoxy)quinazoIine used as a starting material was 

30 prepared as follows :- 

A solution of 2-amino-4-fluorobenzoic acid (3 g) in formamide (30 ml) was heated to 
150°C for 6 hours. The reaction mixture was poured onto a 1:1 mixture of ice and water 
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(250 ml) and the precipitated solid was collected, washed with water and dried to give 
7-fluoro-3,4-dihydroquina2olin-4-one (2.6 g). 

Sodium metal (4.4 g) was added to benzyl alcohol (1(X) ml) and the resultant mixture 
was stirred at ambient temperature for 30 minutes and then and heated to 80°C for 1 hour. 
5 The mixture was cooled to 40''C and 7-fluoro-3,4-dihydroquinazolin-4-one (7.8 g) was added. 
The reaction mixture was stirred and heated to ISCC for 4 hours. The mixture was allowed 
to cool to ambient temperature and was stirred for a furtfier 18 hours. The solution was 
quenched with water (800 ml) and acidified to pH3 by the addition of concentrated 
hydrochloric acid. The resultant precipitate was collected, washed in turn with water and 
10 diethyl ether and dried under vacuum for 4 hours at 60°C. Hjere was dius obtained 
b 7-benzyloxy-3,4-dihydroquinazolin-4-one (7.02 g). 

^~ A mixture of the material so obtained, phosphorus pentasulphide (12.5 g) and pyridine 

(350 ml) was stirred and heated to reflux for 8 hours. After cooling, the mixture was poured 
into water (1 L). The precipitate was collected and washed with water. The solid so obtained 
^ 15 was dissolved in 6N aqueous sodium hydroxide solution and the solution was filtered. The 
C; filtrate was acidified to pH2 by the addition of 6N aqueous hydrochloric acid. The lesultant 

precipitate was collected, washed with water and dried under vacuum at 60*C. Thwe was 
thus obtained 7-benzyloxy-3,4-dihydroquina2olin-4-thione (7.42 g); NMR Spectrum : 
\ (DMSOde) 5.32 (s, 2H), 7.25 (d, IH), 7.32 (m, IH), 7.4 (m, IH), 7.45 (t, 2H), 7.55 (d, 2H), 

20 8.15 (s,lH), 8.5 (d,lH). 

A portion (3.45 g) of the material so obtained was dissolved in THF (13 ml) and 
IN aqueous sodium hydroxide solution (25.7 ml) was added. Methyl iodide (0.97 ml) was 
added dropwise and the mixture was stirred at ambient temperature for 30 minutes. The 
mixture was neutralised by the addition of 2N aqueous hydrochloric acid and the mixture was 
25 diluted by the addition of water. The resultant solid was collected, washed with water and 
dried under vacuum to give 7-benzyloxy-4-methylthioquinazoline (3.3 g); NMR Spectrum: 
(DMSOdfi) 2.67 (s, 3H), 5.32 (s, 2H). 7.3-7.45 (m, 5H), 7.5 (d, 2H), 8.05 (d, IH), 8.9 (s, IH). 

A mixture of a portion (3 g) of the mat^al so obtained and trifluoroacetic acid t30 ml) 
was heated to reflux for 5 hours. The mixture was evaporated. The residue was suspended in 
30 water and solid sodium bicarbonate was added until complete dissolution. The solution was 
extracted with diethyl ether. The aqueous layer was acidified to pH2 by the addition of 
2N aqueous hydrochloric acid and the resultant precipitate was collected, washed in turn with 
water and diethyl ether and dried under vacuum. HiOTe was thus obtained 7-hydroxy- 
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4-methylthioquinazoline (2 g); NMR Spectrum: (DMSOde) 2.7 (s, 3H), 7.15 (d, IH), 7.25 (m, 
IH), 8.0 (d, IH), 8.9 (s, IH). 

Diethyl azodicarboxylate (2.92 g) was added dropwise to a stirred mixture of 
7-hydroxy-4-methyIthioquiiiazoline (2.5 g), 4-(3-hydroxypropyl)morpholine (Bull. Soc. Chim. 

5 Fn 1962, 1117; 2.47 g), triphenylphosphine (4.45 g) and methylene chloride (65 ml). The 
reaction mixture was stirred at ambient temperature for 1 hour, Tlie mixture was evaporated 
and the residue was partitioned between a 1:1 mixture of ethyl acetate and diethyl ether and a 
IN aqueous hydrochloric acid solution. TTie aqueous layer was separated, basified to pH9 by 
the addition of solid sodium bicarbonate and extracted with methylene chloride. The organic 

10 layer was separated, washed with wato" and brine, dried over magnesium sulphate and 

evaporated. The residue was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride, ethyl acetate and methanol (from 6:3:1 to 5:3:2 to 
75:0:25) as eluenL There was thus obtained 4-methylthio-7-(3-raorpholinopropoxy)- 
quinazoline (2.03 g); NMR Spectrum : (DMSCki6,and CF3COOD) 2.2-2.3 (m. 2H). 2.7 (s, 3H), 

15 3.05-3.25 (m, 2H), 3.35 (t, 2H), 3,55 (d, 2H), 3.7 (t, 2H), 4.05 (d, 2H), 4.32 (t, 2H), 7.38 (d, 
IH), 7.4 (s, IH), 8.1 (d. IH), 9.05 (d, IH); Mass Spectrum : M+H* 320. 

A mixture of a portion (0.5 g) of the material so obtained and a solution of ammonia 
gas in methanol (7M; 50 ml) was sealed in a pressure vessel and heated to 120°C for 16 hours. 
The mixture was cooled to ambient temperature and evaporated. The residue was purified by 

20 column chromatography on silica using increasingly polar mixtures of methylene chloride, 
methanol and a 1% aqueous ammonium hydroxide solution as eluenL The material so 
obtained was triturated under diethyl ether and the resultant solid was isolated, washed with 
diethyl ether and dried under vacuum. There was thus obtained 4-amino- 
7-(3-morpholinopropoxy)quinazoline (0.35 pV. NMR Spectnmi : (CDCI3) 2.0-2.15 (m, 2H), 

25 2.5 (br s, 4H), 2.6 (t, 2H), 3.75 (br s, 4H), 4.2 (t, 2H), 5.65 (br s, 2H), 7.1 (d. IH), 7,2 (s. IH), 
7.65 (d, IH), 8.55 (s, IH) ; Mass Soectnim : M+H* 280. 

[13] Acetonitrile was used as the reaction solvent The product gave the following data: 
NMR Spectrum : (CDCI3) 2.05 (m, 2H), 2.75 (t, 2H), 3.0-3.15 (m, 8H), 4.2 (t. 2H), 7.1 (d, IH), 
7.2-7.35 (ra, 2H), 7.5 (d, 2H), 8.2 (d, IH), 8.8 (s, IH). 9.45 (s, IH); Mass Spectrum : M+H* 
30 524 and 526; Elemental Analysis: Found C, 50.0; H, 4.4; N, 13.3; C22H23N504a2S requires C, 
50.39; H, 4-42; N, 13.35%. 

The 4-araino-7-I3-(l,I-dioxotetrahydro-4H-l,4-thiazin-4-yl)propoxy]quinazoline used 
as a starting material was prepared as follows :- 
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A mixture of 3-aminopropan-I-ol (0.650 ml) and divinyl sulphone (1 g) was heated to 
1 10°C for 45 minutes. The mixture was allowed to cool to ambient terap^ature and was 
purified by column chromatography on silica usin a 19:1 mixture of methylene chloride and 
methanol as eluent. There was thus obtained 3-(l,l-dioxotetrahydro-4H-l,4-thia2in- 
5 4-yl)propan-l-ol (0.8 g); NMR Spectrum : (CDCI3) 1.7-1.8 (ra, 2H), 2.73 (t, 2H), 3.06 (br s, 
8H), 3.25 (s, IH), 3.78 (t, 2H); Mass Spectrum : M+lT 194. 

Diethyl azodicarboxylate (3.3 ml) was added dropwise to a stirred mixture of 
7-hydroxy-4-methyithioquinazoline (1.34 g), 3-(l,l-dioxotetrahydro-4H-l,4-thiazin- 
4-yI)propan-l-ol (2.03 g), triphenylphosphine (5.51 g) and methylene chloride (100 ml). Hie 

10 reaction mixmre was stirred at ambient temperature for 4 hours. The mixture was evaporated 
and the residue was purified by column chromatography on silica using initially ethyl acetate 
and then a 24:1 mixture of ediyl acetate and ethanol as eluent There was dius obtained 
7-[3-(l, 1 -dioxotetrahydro-4H- 1 ,4-thia2in-4-yl)propoxy]-4-raethylthioquinazoIine (1 .79 g); 
NMR Spectrum : (CDCI3) 2.05 (m, 2H). 2.7 (s, 3H), 2.73 (t, 2H), 3.05 (ra, 8H), 4.2 (t, 2H), 

15 7.15 (m, IH), 7.2 (d, IH), 8.0 (d, IH), 8-9 (s, IH); Mass Spectrum : M+H* 368. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
immediately above, a portion (0.5 g) of the material so obtained was reacted with ammonia 
gas in methanol. The reaction product was purified by column chromatography on silica 
using increasingly polar mixtures of chloroform and methanol as eluent There was thus 

20 obtained 4-araino-7-[3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy]quina2oline 

(0.45 g); NMR Spectrum (CDCI3) 2.05 (m, 2H). 2.75 (t, 2H), 3.0-3.1 (m, 8H), 4.2 (t, 2H), 5.5 
(brs. 2H), 7.15 (m, IH). 7.2 (s, IH), 7.65 (d, IH), 8.6 (s, IHk Mass Spectrum : M+H* 337. 
[14] Acetonitrile was used as the reaction solvit The product gave the following clata: 
NMR Spectrum: (DMSOd^ and CF3COOD) 3.0-3.4 (m, 2H), 3.4 (br d, 2H), 3.6-3.7 (ra, 2H), 

25 3.95 (br d, 2H), 4.25 (s, 2H). 5.2 (s, 2H). 7.32 (t, IH), 7.5 (d, 2H), 7.5-7.6 (ra, 2H). 8.9 (d, 
IH), 9.2 (s, IH); Mass Spectrum: M+H* 486 and 488; Elemental Analysis : Found C, 55.4; H, 
4.3; N. 14.1; C23H2iN503a2 0.6 H2O requires C, 55.57; H, 4.50; N, 14.09 %. 

The 4-amino-7-(4-morpholinobut-2-yn-l-yloxy)quinazoline used as a starting material 
was prepared as follows :- 

30 Diethyl azodicarboxylate (2.46 ml) was added dropwise to a stirred mixtore of 

7-hydroxy-4-methylthioquina2oline (1.2 g), 4-moiphoIinobut-2-yn-l-ol O. Amer. Chcm. Soc.. 
1957, 79, 6184; 1.26 g), triphenylphosphine (4.09 g) and methylene chloride (35 ml). The 
reaction mixture was stirred at ambient temperature for 3 hours. The mixture was evaporated 
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and the residue was purified by column chromatography on silica using initially methylene 
chloride and then a 19: 1 mixture of methylene chloride and methanol as eluent. TTie material 
so obtained was triturated under diethyl ether. The resultant solid was collected and dried 
under vacuum. There was thus obtained 4-methylthio-7-(4-morpholinobut-2-yn- 
5 l-yloxy)quinazohne (1.3 g); NMR Specirum : {CDCI3) 2.5 (t, 4H), 2.7 (s, 3H), 3.32 (I, 2H), 
3.7 (t. 4H), 4.9 (t, 2H). 7.2 (d, IH), 7.35 (d. IH), 8.0 (d, IH), 8.9 (s, IH); Mass Spectrum : 
M+ir 330. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
above, a portion {0.5 g) of the material so obtained was reacted with a saturated solution of 

10 ammonia gas in methanol. The reaction product was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous 
araimonium hydroxide solution as cluenL There was thus obtained 4-amino- 
7-(4-morphoUnobut-2-yn-l-yloxy)quinazoline (0.283 g): NMR Spectrum : (DMSOd6) 2.4 (ra, 
4H), 3.3 (t, 2H), 3.5 (ra, 4H), 5.0 (s, 2H), 7.15 (m, IH), 7.18 (d, IH). 7.6 (br s, 2H), 8.15 (d. 

15 IH), 8-32 (s, IH); Mass Spectrum : M+Na* 321 ; Elemental Analysis : Found C, 63.8; H, 6.1; 
N, 18.7; C,6H,8N402 0.2 H2O requires C, 63.65; H, 6.14; N, 18.55 %. 
[15] Acetonitrile was used as the reaction solvent The product gave tfie following data: 
NMR Spectrum : (DMSOd^ and CF3COOD) 3.0-3.1 (m, 2H). 3.4 (d, 2H), 3.65 (t, 2H), 3.85 <d, 
2H), 4.0 (d, 2H), 4.95 0>t s, 2H), 6.0 (m, IH), 6.3 (m, IH), 7.4 (u IH), 7.45 (s, IH), 7.55 (m, 

20 IH), 7.6 (d, 2H), 8.85 (d, IH), 9.17 (s, IH); Mass Spectrum : M+Na* 510 and 512; Elemental 
Analysis : Found C, 56.2; H, 4.7; N, 14.2; C23H23N5O3CI2 requires C, 56.57; H, 4.75; 
N, 14.34 %. 

The 4-amino-7-[(£)-4-morpholinobut-2-en-l-yloxy]quina2oline used as a starting 
material was prepared as follows :- 

25 Using an analogous procedure to that described in the second last paragraph of 

Note [12] above, (£)-4-moipholinobut-2-en-l-ol (J. Med. Chcm. . 1972, 15, 110-112; 1.27 g), 
was reacted with 7-hydroxy-4-methyllhioquinazoline (1.2 g) to give 4-methylthio- 
7-I(£)-4-morpholinobut-2-en-l-yloxy)quinazoline (1.15 g); NMR Spectrum: <CDa3) 2.45 (br 
s, 4H), 2.7 (s, 3H), 3.05 (d, 2H), 3.7 (t, 4H), 4.7 (d, 2H), 5.9 (m, 2H), 7.15-7.25 (ra. 2H), 7.95 

30 (d, IH), 8.9 (d, IH); Mass Spectrum : M+IT" 332. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
above. 4-methylihio-7-((£)-4-morpholinobut-2-en-l-yloxy]quinazoline (0.5 s) was reacted 
with a saturated solution of ammonia gas in methanol. The reaction product was purified by 
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column chromatography on silica using increasingly polar mixtures of methylene chloride, 
methanol and a 1% aqueous ammonium hydroxide solution as eluenL There was thus 
obtained 4-aniino-7-[(£)-4-morpholinobut-2-en-l-yloxy]quinazoline (0.372 g); NMR 
Spectrum : (DMSOde) 2.35 (br s, 4H), 3.0 (br s, 2H), 3.56 (t, 4H), 4.7 (br s, 2H), 5.9 (br s, 
5 2H), 7.05 (s, 2H). 7.1 (m, IH), 7.6 (br s, 2H), 8.12 (d, IH), 8.3 (s, IH); Mass Spectrum : 
M+Na* 323; Elemental Analysis : Found C, 63.1; H, 6.7; N, 18.4; C16H20N4O2 0.2 H2O 
requires C. 63.22; H, 6.76; N. 18.51 %. 

[16] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35**C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 

10 washed in turn with acetonitrile and diethyl ether and dried. "Hie product gave the following 
data: NMR Spectrum : (DMSOde and CF3COOD) 1.4 (m, IH), 1.7 (m, 3H), 1.9 (m, 2H), 3.1 
(t, 2H), 3.65 (m, 4H), 4.05 (s, 3H), 4.65 (t, 2H), 7,45 (t, IH), 7.52 (s, IH), 7.62 (d, 2H), 8.3 (s, 
IH), 9.05 (s, IH); Mass Spectrum : M+H* 490 and 492. 

The 4-araino-6-raethoxy-7-(2-piperidinoethoxy)quina2oline used as a starting material 

15 was prepared as follows :- 

A mixture of 7-benzyloxy-6-raethoxy-3,4-dihydroquina2olin-4-one (25.1 g), thionyl 
chloride (450 ml) and DMF (1 ml) was stirred and heated to reflux for 2 hours. The mixture 
was evaporated and the residue was dissolved in toluene and the solution was evaporated. 
The resultant solid was suspended in methylene chloride (500 ml), solid potassium carbonate 

20 (39 g) was added and the mixture was stirred for 10 minutes. Water (500 ml) was added and 
the mixture stirred for another 10 minutes. TTie methylene chloride layer was separated, dried 
over magnesium sulphate and evaporated. The residue was purified by column 
chromatogr^hy on silica using increasingly polar mixtures of methylene chloride and ethyl 
acetate as cluenL There was thus obtained 7-ben2yl-4-chloro-6-methoxyquinazoline 

25 (2 1 .54 g); NMR Spectnam : (DMSOde) 4.0 (s, 3H), 5.36 (s, 2H), 7,3 1-7-46 (m, 4H), 7.5 1 (d, 
2H), 7.58 (s, IH), 8.88 (s, IH). 

A portion (3 g) of the material so obtained was dissolved in a IM solution of ammonia 
in isopropanol (50 ml). Liquid ammonia (5 ml) was added and the reaction mixture was 
sealed in a Cmas tube. The reaction mixture was heated to 120*C for 16 hours. The Carius 

30 tube was cooled and opened and the reaction mixture was evaporated. The residue was stirred 
under a 2N aqueous sodium hydroxide solution for 1 hour. Hie resultant solid was isolated 
and washed in turn with water and methyl tert-butyl ether. TTiere was thus obtained 4~amino- 
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7-benzyloxy-6-methoxyquinazoline (2.65 g); NMR Spectrum : (DMSOcU) 3.88 (s, 3H), 3.9 (s, 
3H), 7.2 (s, IH), 7.63 (s, 2H), 7.69 (s, IH), 8.38 (s. IH); Mass Spectrum : M+JT 230. 

A mixture of 4-amino-7-benzyloxy-6-raeUioxyquina20line (4.15 g) and trifluoroacetic 
acid (35 ml) was stirred and heated to reflux for 1 hour. The solvent was evaporated, the 
5 residue was redissolved in a mixture of methylene chloride and toluene and the solvent was 
evaporated. The solid so obtained was suspended in water and basified to pHl 1 by the 
addition of 2N aqueous sodium hydroxide solution. The mixture was then neutralised to pH7 
by the addition of IN aqueous hydrochloric acid solution. The resultant solid was collected, 
washed in turn with water and acetonitrile and dried under vacuum over phosphorus 
10 pcnioxide. There was thus obtained 4-araino-7-hydroxy-6-methoxyquinazoIine (2.55 g); 
NMR Spectrum : (DMSOd^) 3.9 (s, 3H), 7.05 (s, IH), 7.65 (s, IH), 8.0 (br s. 2H), 8.35 (s, IH), 
10.0-11.0 (br s, IH). 

A portion (0.15 g) of the material so obtained and triphenylphosphine (0.31 g) were 
dissolved in DMF (3 ml). THF (3 ml) was added causing partial precipitation of the starting 

15 material. A solution of N-(2-hydroxyethyl)piperidine (0.1 1 1 g) in THF (1 ml) was added 
followed by diethyl azodicarfooxylate (0.186 ml) and the reaction mixture was stirred at 
ambient temperature for 30 minutes. Further portions of triphenylphosphine (0.105 g), 
N-(2-hydroxyethyl)piperidine (0.02 g) and diethyl azodicarboxylate (0.062 ml) were added 
and reaction mixture was stirred at ambient temperature for a further 30 minutes. The mixture 

20 was evaporated and the residue was purified by column chromatography on silica using 
increasingly polar mixnires of methylene chloride and methanol as eluent. There was thus 
obtained the required starting material (0.18 g); NMR Spectrum : (DMSOde and CF3COOD) 
1.4 (m, IH), 1.7 (m, 3H), 1.8 (m, 2H), 3.15 (m, 2H), 3.65 (m, 4H), 3.95 (s. 3H), 4.55 (t, 2H), 
7.3 (s, IH), 7.9 (s, IH), 8.75 (s, IH), 9.45 (br s, IH); Mass Spectrum : M+H*303. 

25 [17] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diediyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd^ and CF3COOD) 2.3 (ra, 2H), 3.15 (ra. 2H), 3.35 (ra, 2H), 
3.55 (ra, 2H), 3.7 (t, 2H), 4.0 (s, 3H), 4.05 (ra. 2H), 4.35 (t, 2H), 7.45 (t, IH), 7.63 (d, 2H), 

30 8.25 (s, IH), 8.3 (s, IH), 8.95 (s, IH); Mass Spectrum : M+H* 506 and 508. 

TTie 4-araino-6-methoxy-7-(3-morpholinopropoxy)quina2oline used as a starting 
material was prepared by the reaction of 4-araino-7-hydroxy-6-melhoxyquinazoline and 
N-(3-hydroxypropyl)morpholine using an analogous procedure to that described in the last 
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paragraph of Note [16] above. There was thus obtained the required starting material; NMR 
Spectrum : (DMSOde and CF3COOD) 2.25 (ra, 2H), 3.15 (m, 2H), 3.35 (m, 2H), 3.55 (m, 2H), 
3.7 (t, 2H), 3.95 (s.3H), 4.05 (m, 2H). 4.3 (t, 2H). 7.35 (s, IH), 7.85 (s, IH). 8.75 (s. IH), 9.4 
(br s, IH); Ma.ss Spectrum : M+H* 319. 

5 [18] Acetonitrile was used as the reaction solvent and the reaciion mixture was heated to 
SS^C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOde. and CF3COOD) 2.3 (m, 2H). 2.95 (s, 3H). 3.2-3.8 <br s, 8H), 
3.45 (m, 2H), 4.05 (s, 3H), 4.35 (t, 2H), 7.45 (t, IH), 7.47 (s, IH), 7.62 (d, 2H), 8.3 (s, IH), 

10 9-05 (s, IH); Mass Spectrum : M+IT 519 and 521. 

The4-amino-6-methoxy-7-[3-(4-methylpiperazin-l-yl)propoxy]quinazoline used as a 
starting material was prepared by the reaction of 4-araino-7-hydroxy-6-raethoxyquinazolinc 
and l-(3-hydroxypropyl)-4-methylpiperazine using an analogous procedure to that described 
in the last paragraph of Note [16] above. There was thus obtained the required starting 

15 material; NMR Snectrum : (DMSOde and CF3COOD) 2.3 (m, 2H), 2.95 (s, 3H), 3.2-3.8 (br s, 
8H), 3.4 (ro, 2H). 3.95 (s, 3H), 4.3 (i, 2H), 7.25 (s, IH). 7,85 (s, IH), 8.75 (s, IH), 9.4 (br s, 
IH); Mass Spectrum : M+H* 332. 

[ 19] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35*'C for 7 hours and theai to SO^C for 5 hours. The resultant precipitate was collected, 

20 washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd^, and CFaCOOD) 1.9 (m, 2H), 2.05 (m, 2H), 2.25 (m, 2H), 
3.1 (m, 2H), 3.35 (ra, 2H), 3.65 (m, 2H), 4.05 (s, 3H), 4.35 (t, 2H), 7.45 (t, IH), 7.47 (s. IH), 
7.63 (d, 2H). 8.3 (s, IH), 9.1 (s, IH); Mass Snectiiun: M+H* 490 and 492. 

The 4-araino-6-mcthoxy-7-(3-pyrrolidin-l-ylpropoxy)quina2oline used as a starting 

25 material was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline and 
N-(3-hydroxypropyl)pyrrolidine using an analogous procedure to that described in the last 
paragraph of Note [16] above. There was thus obtained the required starting material; NMR 
Soectnim : (DMSOd^ and CF3COOD) 1.9 (m, 2H), 2.05 (m, 2H), 2.25 (m, 2H), 3.05 (ra. 2H), 
3.35 (m. 2H), 3.65 (m, 2H). 3.95 (s. 3H). 4.3 (t, 2H). 7.25 (s. IH). 7.85 (s. IH), 8.75 (s. IH), 

30 9.4 (br s, IH); Mass Spectrum : M+H^ 303. 

[20] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
SS'C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. Hie product gave the following 
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data: NMR Spectrum : (DMSOcU. and CF3COOD) 2.3 (m, 2H), 3.5 (t, 2H), 3.65 (m, 4H), 3.85 
(m, 4H), 4.05 (s, 3H), 4.35 (t, 2H), 7.43 (t, IH), 7.46 (s, IH). 7.65 (d, 2H), 8.3 (s. IH), 9.05 (s, 
IH); Ma^s Spectrum : M+H^ 554 and 556. 

The 4-araino-7-[3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-ihiazin-4-yl)propoxy]- 

5 6-methoxyquinazolme used as a starting material was prepared by the reaction of 4-amino- 
7-hydroxy-6-raethoxyquinazoline and N-(3-hydroxypropyl)-l,l-dioxotetrahydro- 
4H-l,4-thiazine using an analogous procedure to that described in the last paragraph of 
Note [16] above. There was thus obtained the required starting material; NMR Spectrum : 
(DMSOd6 and CF3COOD) 2.3 (m, 2H), 3.5 (m, 2H), 3.65 (ra, 4H), 3.85 (m, 4H), 3.95 (s, 3H), 

10 4.25 (t, 2H), 7.25 (s, IH), 7.85 (s, IH), 8.75 (s, IH), 9.4 (br s, IH); Mass Spectrum : 



[21] Aceionitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50"C for 5 hours. TTie resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. TTie product gave the following 

15 data: NMR Spectrum : (DMSOd^. and CF3COOD) 2.95 (s. 3H), 3.35 (s, 3H), 3.4 <m , IH), 
3.55 (m , IH), 3.75 (ra, 4H), 4.05 (s, 3H), 4.65 (t, 2H), 7.45 (t, IH). 7.50 (s, IH), 7.65 (d, 2H), 
8.3 (s, IH), 9.05 (s, IH); Mass Spectrum: M+H* 494 and 496. 

The 4-araino-6-methoxy-7-{2-|Ii-{2-raethoxyethyl)-N-methylamino]ethoxy}- 
quinazoline used as a starting material was prepared by the reaction of 4-amino-7-hydroxy- 

20 6-methoxyquinazoline and 2-[N-(2-raethoxyethyl)-N-methylaraino]edianol using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
the required starting material; NMR Spectrum: pMSOde and CF3COOD) 2.95 (s, 3H), 3.35 
(s, 3H), 3.4 (ra , IH), 3.55 (m , IH), 3.75 (br ra, 4H), 3.95 (s. 3H), 4.55 (t, 2H), 7.25 (s. IH). 
7.85 (s, IH), 8.75 (s, IH), 9.45 (br s, IH); Mass Spectrum : M+ff'307. 

25 The 2-[N-(2-methoxyediyl)-N-methylamino]ethanol used as a starting material was 

prepared as follows :- 

A mixture of 2-methylaminoethanol (5.4 g), 2-bromoethyl methyl ether (10 g), 
triethylamine (10 ml) and acetonitrile (70 ml) was stirred and heated to reflux for 16 hours. 
TTie mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and 

30 the residue was triturated under diethyl ether. The organic solution was separated and 
evaporated to give 2-[N-(2-methoxyethyl)-N-methylamino]ethanol (3 g, 31%); NMR 
Spectrum : (CDCI3) 2.35 (s, 3H), 2.6 (t, 2H), 2.65 (t, 2H), 3.35 (s, 3H), 3.5 (t, 2H), 3.6 (t, 2H). 



M+H*367. 
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[22] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOde, and CF3COOD) 2.3 (ra, 2H). 3.05 (s, 3H), 3.35 (t, 2H), 4.05 



5 (s, 3H), 4.4 (t, 2H), 7.45 (ra, 2H), 7.65 (d, 2H), 8.29 (s, IH), 9.1 (s, IH); Mass Spectrum : 
M+H* 499 and 501. 

The 4-amino-6-methoxy-7-(3-mesylpropoxy)quinazoline used as a starting material 
was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquiiiazoline and 
3-mesylpropanol using an analogous procedure to that described in the last paragraph of 

10 Note [16] above. There was thus obtained the required starting material; NMR Spectrum : 
(DMSOde and CF3COOD) 2.3 (m, 2H), 3.05 (s, 3H). 3.3 (t, 2H). 3.95 (s, 3H), 4.3 (t, 2H). 7.2 
(s, IH). 7.85 (s, IH), 8.75 (s, IH), 9.45 (br s, IHV. Mass Spectrum : M+H"'312. 

The 3-mesylpropanol used as a starting material was prepared as follows :- 
3-Chloroperoxybenzoic acid (25 g) was added in portions to a solution of 

15 3-roethylthiopropano! (5 ml) in methylene chloride (100 ml) while maintaining the reaction 
temperature at 25°C. The mixture was stirred at ambient temperature for 1 hour. Hie mixture 
was filtered and the filtrate was diluted with an aqueous solution of sodium sulphite (6.5 g) in 
water (200 ml). The organic layer was separated and evaporated. The white residue was 
triturated under acetone and the resultant solution was evaporated to give a solid which was 

20 dissolved in methylene chloride. Aluminum oxide (90A mesh) was added and the mixture 
was allowed to stand for 15 minutes. The mixture was filtered and the filtrate was evaporated 
to give 3-mesylpropanol as a colourless oil (4.46 g); NMR Spectrum: (CDQa) 1.9-2.1 (br s, 
IH), 2.15 (ra. 2H). 2.95 (s, 3H), 3.2 (t, 2H), 3.85 (t, 2H). 

[23] Acetonitrile was used as the reaction solvent and the reaction mixture was healed to 
25 35*0 for 7 hours and then to 50X for 5 hours. The resultant precipitate was collected, 

washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOde. and CF3COOD) 2.45 (ra, 2H), 4.0 (s, 3H), 4.25 (t, 2H), 4.6 
(t. 2H), 7.38 (s, IH). 7.43 (t, IH), 7.63 (d, 2H), 7.77 (s. IH). 8.22 (s, IH), 8.26 (s, IH), 9.03 (s, 
IH); Mass Spectrum : M+H* 488 and 490. 
30 The 4-amino-6-roethoxy-7-[3-( 1 ,23-triazol- 1 -yl)propoxy]quinazoline used as a 

starting material was prepared by the reaction of 4-amino-7-hydroxy-6-mcthoxyquina2oline 
and N^-(3-hydroxypropyI)-l,2,3-triazole (see Note [106] hereinafter) using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
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the required starting material; NMR Spectrum : (DMSOcU and CF3COOD) 2.4 (ra, 2H). 3.95 
is, 3H), 4.15 (t, 2H), 4.6 (t, 2H), 7.15 (s, IH). 7.75 (s. IH), 7.85 (s, IH), 8.2 (s, IH), 8.75 fs, 
IH), 9.45 (br s, IH); Mass Spectrum : M+H* 301. 

[24] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
5 35 °C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetoniuile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOds. and CF3COOD) 3.55 <l. 2H), 4.0 (s, 3H), 4.65 (t, 2H), 7.45 
(U IH), 7.5 (s, IH). 7.65 (d, 2H), 8.15 (d, 2H), 8.3 (s, IH). 8.95 (d, 2H), 9.1 (s, IH); Mass 
Spectrum : M+H^ 484 and 486. 
10 The 4-araino-6-methoxy-7-(2-(4-pyridyl)ethoxy]quinazoline used as a starting material 

was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquina2oline and 
4-(2-hydroxyethyl)pyridine (Zhur. Obshchei. Khim.. 1958. 28, 103-1 10) using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
the required starting material; NMR Spectrum : (DMSOdc and CF3COOD) 3.5 (t, 2H), 3.9 (s. 
15 3H), 4.6 (t, 2H). 7.3 (s, IH), 7.85 (s, IH), 8.15 (d, 2H). 8.75 (s. IH). 8.95 (d. 2H). 9.4 (br s. 
IH); Mass Spectrum : M+H* 297. 

[25] The product gave the following data: NMR Spectrum : (CE>Cl3 + CD3CO2D) 1 .78-1 .9 
(m, 2H), 2.05-2.3 (m. 3H), 2.64 (t. 2H). 2.7 (s. 3H), 3.59 (d. 2H). 4.04 (s, 3H). 4.1 (d, 2H), 
7.25 (s, IH), 7.44 (s, 2H), 7.74 (s, IH), 8.2-8.6 (m, partiaUy obscured by CDaCChH), 8.71 (s. 
20 IH), 12.4 (s, IH); Mass Specmim : M+H^ 524 and 526. 

[26] The product gave the following data: NMR Spectrum : (CDCI3) 1 .41-1.56 (ra, 2H), 
1.85-2.05 (m. 5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.96 (s, 3H), 4.03 (d, 2H), 6.74 (ra. IH). 7.1 (m. 
IH). 7.18 (s, IH). 7.28 (s. IH), 8.11 (ra. IH). 8.46 (s. IH). 8.88 (s, IH), 12.86 (s. IH); Mass 
Spectrum : M+H* 458. 

25 [27] The product gave the f oUowing data: NMR Spectrum : (CIX:i3) 1 .42-1 .58 (ra, 2H), 
1.87-2.08 (ra, 5H), 2.31 (s, 3H), 2.93 (d, 2H), 3.84 (s, 3H), 4.02 (d, 2H), 6.9 (m, 2H), 7.28 (ra, 
2H). 8.16 (ra, IH). 8.76 (s. IH). 8.86 (s, IH), 12.65 (s, IH); Mass Spectrum : M+FT 458. 
[28] Methylene chloride was used as the reaction solvent The product was obtained as a 
1:1 adduct with DMF and gave the following data: NMR Spectrum : (CDCI3) 1.4-1,55 (ra, 

30 2H), 1.9-2.1 (m, 5H), 2.3 (s, 3H), 2.88 (s, 3H), 2.93 (s, 3H), 2.9 (m, partially obscured by 
DMF signal), 3.72 (s, 3H), 3.85 (s, 3H), 3.91 (s, 3H), 4.01 (d, 2H), 6.6 (ra, IH) 6.86 (d, IH), 
7.28 (s. IH), 7.36 (s. IH), 7.98 (d, IH). 8.02 (s, IH), 8.55 (s. IH), 8.87 (s. IH). 12.75 (s, IH); 
Mass Spectrum : M+H* 482 (relating to the parent ion). 



wo 01/04102 



-82- 



PCT/GBOO/02566 



[29] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1.4-1.55 (m, 2H), 

1.85- 2.1 (m, 5H). 2.29 (s, 3H), 2.9 (d, 2H), 3.8 (s, 3H), 3.82 (s, 3H). 3.96 (s, 3H), 4.03 (d, 
2H), 6.48 (m, IH), 6.56 (d, IH), 7.25 (s. IH), 7.38 (s. IH), 8.08 (d, IH). 8.72 (s. IH), 9.07 (s, 
IH), 12.4 (s, IH); Mass Spectnim : M+FT 482. 

5 [30] Methylene chloride was used as the reaction solvent . The product gave the following 
data: NMR Spectrum : (CDCla) 1.17 (br s, 12H), 1.4-1.6 (ra, 2H), 1.7 (br s, 2H). 1.85-2.1 (m, 
5H). 2.3 (s, 3H), 2.91 (d, 2H). 3.3 (s, 3H). 4.01 (d, 2H). 7.2-7.22 (ra, 3H) 7.3-7.4 (m. IH), 7.5 
(s, IH), 8.62 (s, IH), 9.7 (s, IH), 1 1.4 (s, IH); Mass Spectrum : M+H* 506. 
[31] The product gave the following data: NMR Spectrum : (CDCI3) 1 .4-1.55 (ra, 2H), 
'■^ 10 1.85-2.1 (ra, 5H), 2.28 (s, 6H), 2.3 (s, 3H), 2.34 (s, 3H), 2.9 (d, 2H), 3,37 (s, 3H), 4.01 (d, 
.:f 2H), 6.91 (s, 2H), 7.22 (s, IH), 7.3 (s, IH), 8.64 (s, IH), 8.7 (s, IH), 1 1.8 (s, IH); Mass 

^? Spectrum : M+H* 464. 

C [32] The product gave the following data: NMR Spectrum : (CDCI3) 1 .44-1 .59 (m, 2H), 

1.86- 2.08 (m, 5H), 2.32 (d, 6H), 2.41 (s, 3H), 2,94 (d, 2H), 3,68 (s, 3H), 4.02 (d, 2H), 6.92 (d, 
15 IH), 7.14 (d, IH), 7.26 (ra, IH), 7.46 (s, IH), 7.77 (s, IH), 8.69 (s, IH). 9.31 (s, IH), 12.27 (s, 

1 H); Mass Spectrum : M+H* 450. 

o 

[33] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 . 1 8 (t, 6H), 1 .4-1 .55 
;5 (m, 2H), 1 .85-2.06 (ra, 5H). 2.3 (s, 3H).2,69 (q. 4H) 2.9 (d, 2H), 3.3 (s. 3H), 4.03 (d. 2H), 7. 1- 
7.3 (m, 4H), 7.5 1 (s, 1 H). 8.63 (s, 1 H). 9.73 (s, IH), 1 1 .87 (s, 1 H); Mass Spectnim : M+H^ 
20 478. 

[34] The product gave the following data: NMR Spectrum : (CDCI3) 1 .2 (t, 3H), 1 .4- 1 .6 <ra, 
2H). 1.85-2.06 (m. 5H), 2.3 (s, 6H). 2.7 (q, 2H), 2,92 (d, 2H), 3.32 (s, 3H). 4.02 <d. 2H). 7.1- 
7,3 (m. 4H). 7,51(s, IH). 8.65 (s. IH), 9.77 (s, IH). 1 1.97 (s, IH); Mass Spectrum : M+ET 464. 
[35] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1.51 (m, 2H). 1.9-2,1 

25 (m, 5H), 2.3 (s, 9H), 2.95 (d, 2H), 3.52 (s, 3H), 4.02 (d, 2H), 7.23 (s. IH), 7.25 (s. 2H), 737 
(s, IH), 8,67 (s, IH), 9.32 (s, IH), 1 1.82 (s, IH); Mass Spectrum: M+H* 528 and 530. 
[36] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1-4-1.56 (m, 2H). 
1,84-2.05 (ra, 5H), 2.3 (s, 3H). 2.38 (s. 3H), 2.9 (d, 2H), 3.44 (s, 3H), 4.03 (d, 2H), 7.19 (d, 
2H). 7.22 (s. IH), 7.33 (t, IH), 7.47 (s, IH), 8.70 (s. IH), 9.67 (s, IH). 12.21 <s. IH); Mass 

30 Spectrum : M+H* 470. 

[37] The product gave the foUowing data: NMR Specmim : (CDCI3) 1.81 (s. 4H), 2.17 (m, 
2H), 2.57 (s, 4H), 2.7 (t, 2H), 3.77 (s, 3H). 4.26 (t, 2H), 7.23-7.45 (ra, 2H), 7.38-7.45 <m, 
2H). 8.7 (s. IH). 8.96 (s, IH), 12.23 (s. IH); Mass Spectrum: M+H* 524 and 526. 
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The 4-amino-6-meihoxy-7-(3-pyrrolidin-l-ylpropoxy)quma2oline used as a starting 
material was prepared as follows :- 

4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-raethoxyquinazoline was reacted with 
3-pyrrolidin-l-ylpropyl chloride (Chemical Abstracts, volume 128, no. 227441; PCT Patent 

5 Application WO 98/13354) using an analogous procedure to that described in the second last 
paragr£^h of Note [38] below to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-n-pyrrnlidin-1-ylpropoxy>quinazoline: NMR Spectrum : (CDCI3) 1.8 (ra,4H), 2.18 (m, 2H), 
2.57 (s, 4H), 2.69 (t, 2H), 4.05 (s, 3H), 4.3 (i, 2H), 7.16 (m, IH), 7.28-7.36 (ra. 2H), 7.44 (ra, 
IH), 7.57 (s, IH), 8.6 (s, IH); Mass Spectrum : M+H* 476 & 478. 

10 The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] below to give the required starting material; 
NMR Spectrum : (CEXZla) 1.8 (ra, 4H), 2.14 (ra, 2H), 2.54 (i, 4H), 2.67 (t, 2H), 3.96 (s, 3H), 
4.23 (t, 2H), 5.54 (s, 2H), 6.91 (s, IH), 7.23 (s, IH), 8.52 (s, IH); Mass Spectrom : M+H* 303. 
[38] The product gave the following data: NMR Spectrum : (CDCI3) 1.68 (s, 4H), 2.1 1 (ra, 

15 2H), 2.3 (s, 3H), 2.4-2.6 (ra, 6H), 3.72 (s, 3H), 4.24 (i, 2H), 7.31 (s, 2H). 7.43 (s, 2H), 8.71 (s, 
IH), 9.07 (s, IH), 12.27 (s, IH); Mass Spectrum : M+H* 553, 555 and 557. 

The 4-aniino-6-raethoxy-7-l3-(4-racthylpipera2in-l-yl)propoxy]quinazoline used as a 
starting raaierial was prepared as follows :- 

A mixture of 7-acetoxy-6-raethoxyquina2olin-4-one (International Patent Application 

20 WO 96/151 18, Example 17 thereof; 15 g), thionyl chloride (225 ml) and DMF (5 ral) was 
stirred and heated to 90°C for 4 hours. The mixture was cooled to arabient temperature and 
the thionyl chloride was evaporated. The raaterial so obtained was dissolved in toluene and 
the solution was washed with a saturated aqueous sodiura bicarbonate solution. The organic 
solution was dried over raagnesiura sulphate and evaporated. There was thus obtained 

25 7-acctoxy-4-chloro-6-raethoxyquinazoline (13.2 g) which was used without further 
purification. 

A mixture of the material so obtained was reacted with 2-bromo-4-€[uorophenol using 
an analogous procedure to diat described in the second last paragraph of the portion of 
Example 1 above which is concerned with the preparation of starting materials. There was 
30 thus obtained 7-acetoxy-4-(2-bromo-4-fluorophenoxy)-6-raethoxyquinazoline (14.7 g). 

A mixture of a portion (3 g) of the material so obtained, concentrated aroraoniura 
hydroxide solution (0.88 g/ml, i^)proximately 14M; 60 ml) and raethanol <120 ml) was stirred 
at arabient teraperature for 16 hours. The mixture was evaporated and the residue was 
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triturated under diethyl ether. There was thus obtained 4-(2-bromo-4-fluorophenoxy)- 
7-hydroxy-6-methoxyquinazoline (2.2 g); NMR Spectrum : (DMSOd^) 3.99 (s, 3H), 7.25 (s, 
IH), 7.39 (m, IH), 7.54 (m, 2H), 7.78 (no, IH), 8.47 (s, IH), 10.82 (s, IH):. Mass Spectrum : 

M-H' 363 & 365. 

5 A mixture of 4-(2-bromo-4-fluorophenoxy)-7-hydroxy-6-raethoxyquina2oline (0.94 g), 

3-(4-methylpipera2iji-l-yl)propyl chloride (0.5 g), potassium carbonate (1.42 g) and DMF 
(20 ml) was stirred and heated to 65X for 16 hours. The mixture was filtered and evaporated. 
The resulting oil was purified by column chromatography on silica using increasingly polar 
mixtures of methylene chloride and a 2M raethanolic ammonia solution as eluent There was 

10 thus obtained 4-(2-bromo-4-fluorophenoxy)-6-methoxy-7-[3-(4-raethylpiperazin- 

]-yl)propoxy]quina2oline (0.84 g); NMR Spectrum : (CDCI3) 1.72 (s, 4H), 2.13 (m, 2H), 2.31 
(s, 3H), 2.4-2.6 (m, 6H), 4.05 (s, 3H), 4.29 (t, 2H), 7.16 (m, IH), 7.3 (s, IH), 7.35 (s, IH), 
7.44 (m, IH), 7.57 (s, IH), 8.6 (s, IH); Mass Spectrum : M+H* 505 & 507. 

A mixture of the material so obtained, liquid ammonia (1 ml) and a 2M solution of 

15 ammonia in isopropanol (15 ml) was sealed in a Carius tube and healed to 120°C for 16 hours. 
The mixture was cooled and evaporated. The residue was stirred under a 2N aqueous sodium 
hydroxide solution (200 ml) for 1 hour. The resultant solid was isolated and washed in turn 
with water (400 ml) and with methyl tert-butyl ether. There was thus obtained the required 
starting material (0.55 g); NMR Spectrum : (CDCI3) 1.81 (s, 4H), 2.1 (ra, 2H), 2.29 (s, 3H), 

20 2.4-2.6 (m, 6H), 3.96 (s, 3H), 4.22 (t, 2H), 5.46 (s, 2H), 6.9 (s, IH), 7.22 (s, IH), 8.51 (s. IH); 
Mass Spectrum : M+H* 332. 

Tlje 3-(4-methylpiperazin-l-yl)propyl chloride used as an intermediate was prepared 
by the reaction of l-raethylpiperazine with l-brorao-3-chloropropane using an analogous 
procedure to that described in Note [42] hereinafter for the preparation of 3-morpholinopropyl 

25 chloride. 

[39] The product gave the following data: NMR Spectrum : (CDCb) 1 .42 (q, 2H). 1 .58 <m, 
4H), 2.09 (m, 2H), 2.38 (s. 4H), 2.49 (l, 2H), 3.63 (s, 3H). 4.23 (t, 2H), 7.18-7.27 (ra, 2H), 
7.37 (m, 2H), 7.41 (s, IH). 8.71 (s. IH), 9.3 (s, IH), 12.34 (s, IH); Mass Spectrum : M+H* 504 
and 506. 

30 [40] The product gave the following data: NMR Spectrum : (CDCI3) 1 .84 (m, 4H), 2. 17 (m, 
2H), 2.56 (s, 4H). 2.68 (t, 2H), 3.69 (s, 3H), 4.28 (t, 2H). 6.99 (t, 2H), 7.2-7.3 (m, 2H), 7.38 
(s, IH). 8.71 (s, IH), 9.3 (s, IH), 12.04 (s, IH): Mass Spectrum : M+H^ 458. 
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[41] The product gave the following data: NMR Spectrum : (CDCI3) 1 .43 (m, 2H), 
1.57-1.76 (ra, 4H), 2.12 (m, 2H), 2.47 (s, 4H), 2.54 (t, 2H), 3.7 (s. 3H), 4.23 (t, 2H), 
6.94-7.03 (ra, 2H), 7.2-7.31 (m, 2H), 7.37 (s, IH), 8.71 (s, IH), 9.26 (s, IH). 12.03 (s, IH); 
Mass Spectrum : M+H* 472. 
5 [42] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.1 1 (ra, 2H), 2.49 (br 
s, 4H), 2-57 (t, 2H), 3.73 (m, 7H), 4.26 (t, 2H), 7.0 (l, 2H), 7.27 (ra, IH), 7.3 (s, IH), 7.38 (s, 
IH), 8.73 (s, IH), 9.24 (s, IH), 12.04 (s, IH); Mass Spectrum : M+H* 474. 

TTic 4-amino-6-methoxy-7-(3-moipholinopropoxy)quina2oline used as a starting 
material was prepared as follows :- 
10 4-(4-Brorao-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

3-raorphoIinopropyl chloride using an analogous procedure to that described in the second last 
paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-(3-morpholinopropoxy)quina2oline; NMR Spectrum : (CDCI3) 2.13 (m, 2H), 2.49 (t, 4H), 
2.58 (t, 2H), 3.74 (t, 4H), 4.06 (s, 3H), 4.29 (t, 2H), 7.15 (m, IH). 7.31 (m, IH), 7.37 (s, IH), 
15 7.43 (m, IH), 8.58 (s, IH), 8.6 (s, IH); Mass Spectrum : M+HT 492 & 494. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the requijied starting material; 
NMR Spectrum : (CDCI3) 2.09 (m, 2H), 2.48 (t, 4H). 2.55 (t, 2H), 3.61 (1, 4H), 3.96 (s, 3H), 
4.24 (t, 2H), 5.44 (s, 2H), 6.9 (s, IH), 7.24 (s, IH), 8.52 (s, IH). 
20 The 3-morpholinopropyl chloride used as an intermediate was prepared as follows :- 

Morpholine (52.2 ml) and l-bromo-3-chloropropane (30 ml) were taken up in dry 
toluene (1 80 ml) and stirred and heated to 70*^0 for 3 hours. The resultant precipitate was 
filtered off and the filtrate was evaporated to give an orange oil which was purified by vacuum 
distillation collecting Actions at 62®CV5mmHg and 58°C/2mmHg. The required compound 
25 was obtained as an oU (37.9 g); NMR Spectrum : 1.85 (m, 2H), 2.3 (l, 4H). 2.38 (i, 2H), 3.53 
(t, 4H), 3.65 (t, 2H); MJs: M+lT 164. 

[43] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .7 1 (s, 4H), 2. 12 (m, 
2H), 2.31 (s, 3H), 2.42-2.62 (m, 6H), 3.7 (s, 3H), 4.27 (t, 2H). 7.0 (m, 2H), 7.21-7.32 (ra, 
2H), 7.38 (s, IH), 8.73 (s, IH), 9.62 (s, IH), 12.08 (s, IH); Mass Spectrum : M+IT 487. 
30 [44] The product gave the following data: NMR Spectrum : (CDCI3) 1.46 (m, 2H), 1.64 (m, 
4H). 2.55 (t, 4H), 2.9 (t, 2H), 3.68 (s. 3H). 4.3 (t, 2H), 6.95-7.04 (m, 3H), 7.28 <ra. IH), 7.4 (s, 
IH). 8.73 (s, IH), 9.38 (s, IH), 12.1 (s, Iffl: Mass Soectram : M+Ff 458. 
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[45] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .49 (m, 2H), 1 .63 (m, 
4H), 2.56 (t, 4H). 2.8 (i, 2H), 3.7 (s, 3H), 4.32 (i, 2H), 7.3 (s, IH), 7.34 (s, IH), 7.43 (s, 2H), 
8.72 (s, IH), 9.22 (s, IH), 12.32 (s, IH); Mass Spectrum : M+H" 524 and 526. 
[46] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .8 (m, 4H), 2. 1 5 (m, 
5 2H), 2.53 (s, 4H), 2.66 (i, 2H), 3.58 (s, 3H). 4.25 (i, 2H), 7.29 (s, IH), 7.32-7.45 (ra. 3H), 7.54 
(d, IH), 8.68 (s, IH), 9.38 (s. IH), 12.55 (s. IH); Mass Spectrum : M+H^ 507. 
[47] The product gave the following data: NMR Spectrum : (CDCI3) 2.38 (s, 6H), 2.88 (t, 
2H). 3-57 (s, 3H), 4.27 (t, 2H), 6.98 (t, 3H). 7.27 (s, IH), 7.51 (s, IH), 8.71 (s, IH), 9.81 <s, 
IH), 12.25 (s, IH); Mass Spectrum : M+H^ 418. 
10 The 4-amino-6-raethoxy-7-(2-dimethylaminoedioxy)qumazoline used as a starting 

material was prepared as follows :- 

4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-raethoxyquina2oline was reacted with 
2-dimetfiylaminoethyl chloride using an analogous procedure to that described in the second 
last paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)- 
15 7-(2-dimediylarainoethoxy)-6-raethoxyquinazoUne; NMR Spectrum : (CDCI3) 2.39 (s, 6H), 
2.9 (t, 2H), 4.04 (s, 3H), 4.31 (t, 2H), 7.22 (t, IH), 7.32 (s, IH), 7.41 (m, 2H), 7.52 <s, IH), 8.6 
(s, IH); Mass Spectrum : M+H* 436 & 438. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 
20 NMR Specmim : (DMSOdfi) 2.21 (s, 6H), 2.68 (t, 2H), 3.87 (s, 3H), 4.14 (i, 2H), 7.07 (s, IH), 
7.37 (s, 2H), 7.55 (s, IH), 8.22 (s, IH); Mass Spectrum : M+H^263. 

[48] The product gave the following data: NMR Spectrum : (Cr/vJls) 2.38 (s, 6H), 2.87 (I, 
2H). 3.49 (s, 3H), 4.26 (t, 2H), 7.24 (s, 2H). 7.4 (d, 2H), 7.53 (s, IH), 8.72 (s, IH), 9.8 (s, IH), 
12.47 (s, IH); Mass Spectrum : M+H* 450 and 452. 

25 [49] The product gave the following data: NMR Spectrum : (CDCI3) 3.47 (t, 2H), 3.74 <m, 
4H). 3.89 (s, 3H), 4.33 (u 2H), 4.42 (s, IH), 7.01 (t, 3H), 7.28 (m, 2H), 8.0 (s, IH), 8.73 is, 
IH), 11.9 (s, IH); Mass Spectrum : M+H* 459. 

The 4-amino-6-methoxy-7-[2-(2-oxoimidazolidin-l-yl)ethoxy]quina2oline used as a 
starting material was prepared as follows :- 

30 4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

2-(2-oxoimida2olidin-l-yl)ethyl chloride (Indian J. Chem. Sect B. 1982, 21B. 928-940) using 
an analogous procedure to that described in the second last paragraph of Note [38] above to 
give4-{2-bromo-4-fluorophenoxy)-6-methoxy-7-[2-(2-oxoimidazolidin- 
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1- yl)ethoxy]quina2oline; NMR Spectrum : (CDCI3) 3.47 (l, 2H), 3.75 (m, 4H). 4.05 (s, 3H), 
4.35 (1, 2H), 4.47 (s, IH), 7.21 (t, IH). 7.30 (s, IH), 7.41 (t, 2H), 7.54 (s. IH), 8.6 (s, IH); 
Ma.ss Spectrum : M+H" 477 & 479. 

The material so obtained was reacted with ammonia using an analogous procedure to 
5 that described in the last paragraph of Note [38] above to give the required starting material; 

NMR Snectrum : (DMSOdft) 3.23 (I, 2H). 3.48 (ra, 4H). 3.87 (s, 3H), 4.2 (1, 2H), 6.4 (s, IH). 

7.1 (s, IH), 7.4 (s, 2H), 7.58 (s, JH). 8.23 (s, IH); Mass Spectrum: M+H* 304. 

1 50] The product gave the following data: NMR Spectrum : (CDCI3) 3.48 (t, 2H), 3.73 (m, 

7H), 4.32 (t, 2H), 4.48 (s, IH), 7.13 (m, 2H), 7.44 {t, 3H), 8.74 (s, IH), 9.1 (s, IH). 12.27 (s, 
10 IH); Mass Spectrum : M+H^ 491 and 493. 

15 1 1 The product gave the following data: NMR Spectrum : (CDCI3) 1 .87 (ra, 4H), 2.7 1 (s. 

4H). 3.06 (t, 2H), 3.58 (s, 3H), 4.33 (t, 2H), 7.1-7.27 (ra, 2H), 7.36-7.46 (m, 3H), 8.73 (s, 

IH), 9.5 (s, IH), 12.37 (s, IH); Mass Spectrum : M+H* 476 and 478. 

The 4-amino-6-methoxy-7-<2-pyrrolidin-l-ylethoxy)quinazoline used as a starting 

15 material was prepared as follows :- 

4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

2- pyrTolidin- 1 -ylethyl chloride using an analogous procedure to that described in the second 
last paragraph of Note [38] above to give4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7.(2-pyiToUdin-l-ylethoxy)quinazoline; NMR Spectrum : (CDCI3) 1-83 (m. 4H). 2.69 (m, 4H), 

20 3.06 (t, 2H), 4.04 (s, 3H), 4.34 (t, 2H), 7.21 (t, IH), 7.31 (s, IH), 7.4 (t, 2H), 7.53 (s. IH), 8.6 

(s, IH); Mass Spectrum : M+HT 462 & 464. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] above to give the required starting material; 

NMR Snecmim : (CDCI3) 1.7 (s. 4H). 2.5 (m, 4H), 2.83 (t, 2H). 3.87 (s. 3H), 4.19 (1, 2H), 7.07 
25 (s, IH), 7.39 (s, 2H), 7.56 (s, IH), 8.23 (s, IH); Mass Spectrum : M+H* 289. 

[52] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .87 <s, 4H), 2.73 <s, 

4H), 3.07 (t, 2H), 3.65 (s, 3H). 4.34 (t, 2H), 6.99 (t, 3H), 7.28 (m, IH). 7.43 (s, IH), 8.75 (s. 

IH), 9.47 (s, IH), 12. 11 (s, IH); Ma.ss Spectrum: M+H* 444. 

[53] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.6 (t, 4H), 2.92 (t, 
30 2H), 3.58 (s, 3H), 3.74 (t, 4H), 4.28 (t, 2H), 7.1 1-7.27 (ra, 2H). 7.37-7.45 (m, 3H). 8.73 (s, 
IH), 9-47 (s, IH), 12.36 (s, IH); Mass Spectrum : M+H^ 492 and 494. 

The 4-aniino-6-racthoxy-7-(2-moq)holinoethoxy)quinazoline used as a starting 
material was prepared as follows :- 
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4-{4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoiine was reacted with 
2-morpholinoethyl chloride using an analogous procedure to that described in the second last 
paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-(2-moipholinoethoxy)quijiazoline; NMR Spectrum : (CDCI3) 2.63 (l, 4H), 2.98 (t, 2H), 3.76 
5 (t, 4H), 4.06 (s, 3H), 4.34 (t, 2H), 7.22 (t, IH), 7.32 (s, IH), 7.41 (t, 2H), 7.52 (s, IH), 8.6 ^s, 
IH); Mass Spectrum : M+H* 478 & 480. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 
NMR Spectrum : (DMSOde) 2.5 (ra, 4H). 2.75 (t, 2H), 3.58 (t, 4H), 3.87 (s, 3H), 4.2 (t, 2H), 
10 7.09 (s, IH), 7.39 (s, 2H), 7.58 (s, IH), 8.24 (s, IH); Mass Spectrum : M+H^ 305. 

154] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.63 (t, 4H), 3.04 (t, 
2H), 3.61 (s, 3HX 3.76 (i, 4H), 4.33 (t, 2H), 6.99 (t, 2H), 7.27 (ra, 2H), 7.45 (s, IH), 8.74 (s, 
IH), 9.57 (s, IH), 12.15 (s, IH): Mass Spectrum : M+H* 460. 

1 55] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1.8 (m, 4H), 2.15 (m, 

15 2H), 2.33 (s, 6H), 2.57 (br s, 4H), 2.69 (t, 2H), 3.41 (s, 3H), 4.26 (t, 2H), 7.14(m, 3H), 7.28 (s, 
IH), 7.5 (s, IH), 8.66 (s, IH), 9.66 (s, IH), 1 1.95 (s, IH); Mass Spectrum : M+H* 450. 
[56] The product gave die foUowing data: NMR Spectrum : (CDCI3) 2.09 (m, 2H), 2.32 (s, 
6H), 2.46 (t, 4H), 2.55 (t, 2H), 3.4 (s, 3H), 3.7 1 (t, 2H), 4.25 {l, 2H), 7. 11 (m, 3H). 7.28 (s, 
IH), 7.49 (s, IH), 8.66 (s, IH), 9.61 (s, IH), 1 1.91 (s, IH): Mass Spectrum : M+H* 466. 

20 [57] The product gave die foUowing data: NMR Spectrum : (CDCI3) 1 .72 (s, 4H), 2.1 (m, 
2H), 2.3 (s, 3H), 2.33 (s, 6H), 2.4-2.6 (m, 6H), 3.4 (s, 3H), 4.23 (t, 2H), 7.16 (ra, 3H), 7.28 (s, 
IH), 7.49 (s. IH), 8.66 (s, IH), 9.64 (s, IH), 1 1.91 (s, IH); Mass Spectrum: M+H^ 479. 
[58] The product gave the following data: NMR Spectrum : (CDCI3) 1 .85 (m, 4H), 2.34 (s, 
6H), 2.68 is, 4H), 3.05 (t, 2H), 3.31 (s, 3H). 4.3 (t, 2H), 7.14 (ra, 3H), 7.26 (s. IH). 7.56 (s, 

25 IH), 8.65 (s, IH), 9.87 (s, IH), 1 1.98 (s, IH); Mass Spectrum : M+HT 436. 

[59] The product gave the foUowing data: NMR Spectrum : (CE>Cl3) I -47 (s, 2H), 1 .64 (ra, 
4H), 2.32 (s, 6H), 2.55 (s, 4H), 2.91 (t, 2H), 3.36 (s, 3H). 4.32 (t, 2H), 7.14 (m. 3H), 7.26 <s, 
IH), 7.54 (s, IH), 8.66 (s, IH), 9.79 (s, IH), 1 1.98 (s, IH); Mass Spectrum : M+H* 450. 
[60] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.3 1 (s, 6H), 2.61 <m, 

30 4H), 2.94 (t, 2H), 3.27 (s, 3H), 3.76 (t, 4H), 4.31 (t, 2H). 7.15 (m, 3H), 7.26 (s, IH), 7.59 (s, 
IH), 8.67 (s. IH). 9.97 (s, IH), 12.01 (s. IH): Mass Spectrum : M+H* 452. 
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[61] The product gave the foUowing data: NMR Spectrum : (CDCia) 2.33 <s, 6H), 3.35 (s, 
3H), 3.46 (t, 2H), 3.72 (m, 4H), 4.28 (t, 2H), 4.67 (s, IH), 7.14 (m, 3H). 7.25 (s, IH), 7.61 (s, 
IH), 8.67 (s. IH), 9-91 (s, IH), 1 1.98 (s, IH); Mass Spectrum : M+H^ 451. 
[62] The product gave the following data: NMR Si?ectrum : (CDCla) 2.33 (s, 6H), 2.39 (s. 
5 6H), 2.87 (t, 2H). 3.28 (s. 3H). 4.26 (t, 2H). 7.12 (ra. 3H), 7.26 (s, IH). 7.58 (s, IH), 8.66 (s, 
IH), 9.97 (s, IH), 12.02 (s, IH); Mass Spectrum : M+H* 410. 

[63] The product gave the following data: NMR Spectrum : (CDCI3) 1.81 (ra, 4H), 2.16 (m, 
2H), 2.31 (s, 6H), 2.59 (s, 4H), 2.7 (t, 2H), 3.52 (s, 3H), 4.26 (t, 2H), 7.27 (ra, 3H), 7.39 (s, 
IH), 8.67 (s, IH), 9.34 (s, IH), 1 1.83 (s, IH); Mass Spectrum : M+H* 528 and 530. 
10 [64] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .45 (q, 2H), 1 .6 (m, 
4H), 2.13 (m, 2H), 2.3 (s, 6H), 2.44 (s, 4H), 2.54 (t, 2H), 3.53 (s, 3H), 4.25 (t, 2H), 7.29 (ra, 
3H), 7.37 is, IH), 8.68 (s, IH), 9.27 (s, IH), 1 1.81 (s, IH); Mass Spectrum : M+HT 542 and 
544. 

[65] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.12 (m, 2H), 2.3 (s, 
15 6H), 2.5 (t, 4H), 2.58 (t, 2H), 3.5 (s, 3H), 3.5 (t, 4H). 4.27 (t, 2H), 7.22-7.29 (m, 3H), 7.41 (s, 
IH), 8.67 is, IH), 9.44 (s, IH), 1 1.87 (s, IH); Mass Spectrum : M+H* 544 and 546. 
[66] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .66 (s, lOH), 2. 1 1 (ra, 
2H), 2.3 (s, 3H), 2.4-2.6 (m, 6H). 3.58 (s, 3H), 4.24 (t, 2H), 7.25 (s, 3H), 7.34 (s, IH), 8.67 (s, 
IH), 9.2 (s, IH), 11.79 (s, IH); Mass Spectrum : M+H* 557 and 559. 
20 [67] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1-49 (m, 2H), 1.66 (ra, 
4H), 2.31 is, 6H), 2.54 (t, 4H), 2.9 (t, 2H), 3.5 (s, 3H), 4.32 (t, 2H), 7.28 (ra, 3H), 7.41 (s. IH), 
8.69 (s, IH), 9.44 (s. IH), 1 1.9 (s, IH); Mass Spectrum : M+H^ 528 and 530. 
[68] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.3 (s, 6H), 2.64 (t, 
4H), 2.95 (t, 2H), 3.41 (s. 3H), 3.77 (t, 4H), 4.33 (l, 2H), 7.27 (s, 3H), 7.48 <s, IH), 8.69 (s, 
25 IH), 9.71 (s, IH), 1 1.97 (s. IH); Mass Spectrum : M+H* 530 and 532. 

[69] The product gave the foUowing data: NMR Spectrum : (CDCb) 2.29 (s, 6H). 3.47 (i, 
2H), 3.62 (s. 3H), 3.75 (m, 4H), 4.33 (t, 2H), 4.44 (s, IH), 7.28 (m, 3H). 7.39 (s, IH), 8.68 (s, 
IH), 9.18 is, IH), 1 1.77 is, IH); Mass Spectrum : M+H* 529 and 531. 

[70] The product gave the foUowing data: NMR Spectrum : (CDCI3) 3.39 (s, 3H), 3.54 (s, 
30 3H), 3.6 (ra, 2H), 3.75 (ra, 2H), 3.98 (1, 2H), 4.33 (t, 2H), 7.24 (ra. 2H). 7.41 (ra. 2H), 7.48 (s, 
IH), 8.73 (s, IH), 9.68 (s, IH), 12.46 (s, IH); Mass Spectnim : M+H* 481 and 483. 

The 4-amino-6-methoxy-7-[2-(2-raethoxyethoxy)ethoxy]quinazoline used as a starting 
raaterial was prepared as foUows :- 
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4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-raethoxyquinazoline was reacted with 
2-(2-methoxyethoxy)ethyl losylate (prepared from 2-{2-meihoxyethoxy)eihanol and losyl 
chloride) using an analogous procedure to that described in the second last paragraph of 
Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
5 7-(2-(2-methoxyethoxy)ethoxy3quinazoline; NMR Spectrum : (CDCI3) 3.4 (s, 3H), 3.6 (ra, 
2H). 3.76 (ra, 2H), 4.03 (m, 5H), 4.39 (t, 2H), 7.21 (ra, IH), 7.34 (s, IH), 7.41 (i, 2H), 7.51 (s, 
IH), 8.6 (s, IH); Mass Spectrum : M+H* 467 & 469. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 

10 NMR Spectrum : (DMSOdfi) 3.23 (s, 3H), 3.46 (m, 2H), 3.6 (m, 2H), 3.79 (t, 2H), 3.88 (s, 3H), 
4.2 (I, 2H), 7.08 (s, IH), 7.39 (s, 2H), 7.57 (s, IH), 8.23 (s, IH); Mass Spectrum : M+H* 294. 
[71] The product gave the following data: NMR Spectrum : (CDCI3) 3.39 (s, 3H), 3.6 (m, 
5H), 3.77 (m, 2H), 4.01 (t, 2H), 4.36 (s, IH), 7.01 (t, 3H), 7.26 (ra, 2H), 7.46 (s, IH), 8.72 (s. 
IH), 9.58 (s, IH), 12.16 (s, IH); Mass Spectrum : M+H* 449. 

15 [72] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.3 1 (s, 6H), 3.27 (s, 
3H). 3.4 (s, 3H), 3.6 (m, 2H), 3.75 (ra, 2H), 3.97 (t, 2H), 4.34 (t, 2H), 7.14 (ra, 3H), 7.26 (s, 
IH), 7.57 (s, IH), 8.66 (s, IH), 9.95 (s, IH), 12.03 (s, IH); Mass Spectrum : M+H* 441. 
[73] The product gave the following data: NMR Spectrum : (CDCI3) 1 .4-1 .54 (m, 2H), 
1.82-2.03 (ra, 5H), 2.3 (s. 3H). 2.91 (d, 2H), 3.53 (s, 3H), 4.02 (d, 2H). 7.26 (ra, IH), 

20 7.31-7.47 (ra, 3H), 7.55 (d, IH), 8.68 (s, IH), 9.49 (s, IH), 12.6 (s, IH); Mass Soectrum: 
M+H* 508. 

[74] The product gave the following dau: NMR Spectrum : (CDCia) 1.82 (ra, 4H), 2.66 (ra, 
4H), 3.0 (t, 2H), 4.27 (t, 2H), 7.2-7.4 (m, 3H), 7.5 (d. 2H), 8.05 (d, IH), 8.78 (s, IH). 9.1 (br s, 
IH), 12.07 (br s, IH); Mass Spectrum: M+H* 446 and 448. 

2S Hie 4-araino-7-(2-pynx)lidin-l-yIethoxy)quinazoline used as a starting material was 

prepared as follows :- 

A mixture of 7-hydroxy-4-metfaylthioquinazoline (6 g) and a saturated solution of 
aroraonia gas in raethanol (225 ral) was sealed in a pressure vessel and heated at 120'*C for 
40 hours. The mixture was cooled to ambient temperature and evaporated. The residue was 

30 purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and methanol as eluent There was thus obtained 4-amino-7-hydroxyquinazoline 
(4.9 g); NMR Soectnim : (DMSOds) 6.9 (s, IH), 6.9 (d, IH). 9.5 (br s. 2H), 8.04 <d. IH), 8.24 
(s, IH). 
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Diethyl azodicarboxylale (3.3 ml) was added dropwise lo a siirred mixture of 
4-araiJio-7-hydroxyquinazoline (5.16 g), triphenylphosphine (16.8 g) and methylene chloride 
(260 ml) which had been cooled to 0°C. The mixture was stirred at ambient temperature for 
16 hours. The mixture was evaporated and the residue was purified by coluraji 
5 chromatography on silica using a 50:45:5 mixture of methylene chloride, ethyl acetate and 
methanol as eluent. There was thus obtained triphenylphosphine N-(7-hydroxyquinazolin- 
4-yl)iraide (9.7 g); NMR Spectrum : (DMSOds) 6.85 (s, IH), 7.05 (m, IH), 7.3-7.95 <m, I5H), 
8.12 (s, IH), 8.5 (d, IH), 10.3 (br s, IH). 

3,3-Diraethyl-l,2,5-thiadiazolidine-l,l-dioxide (J. Med. Chem. 1994, 32, 3023; 

10 0.39 g) was added portionwise to a stirred mixture of triphenylphosphine 

N-(7-hydroxyquinazolin-4-yl)iraide (0.2 g), N-(2-hydroxyethyl)pyrrolidine (0.081 g) and 
methylene chloride (5 ml) and the mixture was stirred at ambient temperature for 1 hour. 
Diethyl ether (10 ml) was added and the mixture was fdtered through diaiomaceous earth. 
The filtrate was evaporated and the residue was purified by column chromatography on silica 

IS using as eluent a 48:50:2 mixture of methylene chloride, ethyl acetate and a saturated 
ammonia solution in methanol. TTiere was thus obtained triphenylphosphine 
N-[7-(2-pyrrolidin-l-ylelhoxy)quina2olin-4-yl]imide (0.084 g); NMR Spectrum : (DMSOd* + 
CF3CO2D) 1.93 (m, 2H), 2.08 (m, 2H), 3.2 (m, 2H), 3.66 (ra, 2H), 3.73 (m, 2H), 4.5 <m, 2H), 
7.16 (s, IH), 7.42 (ra, IH), 7.6-8.0 (ra, 15H), 8.62 (s. IH), 8.71 (d, IH); Mass Spectrum: 

20 M+H*519. 

A mixture of a portion (0.42 g) of the material so obtained, a IN aqueous acetic acid 
solution (2 ml) and ethanol (2 ml) was stirred and heated to 100**C for 15 hours. The mixture 
was evaporated and the residue was dried under vacuum. There was thus obtained 4-araino- 
7-(2-pyrrolidin-l-ylethoxy)quinazoline in quantitative yield and this was used directly without 

25 future purification. 

175] The product gave the following data: Mass Spectrum : M+H* 426 and 428. 
[76] The product gave flie following data: Mass Spectrum: M+H* 412 and 414. 
{77] The product gave the following data: Mass Spectrum : M+H* 480 and 482. 
[78] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .4- 1 .7 <m, 6H), 2.55 

30 (br s, 4H), 2.85 (t, 2H), 4.25 (t, 2H), 7.1-7.38 (m, 4H). 7.48 (d. 2H). 8.05 (d, 2H), 8.8 (s, IH). 
9.02 (br s, IH); Mass Specuoim : M+H* 460 and 462. 

The 4-araino-7-(2-piperidinoeihoxy)quinazoline used as a starting material was 
pr^ared as follows :- 
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Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)iraide was reacted with 
N-(2-hydroxyethyI)piperidine using an analogous procedure to that described in the second 
last paragraph of Note [74] above to give triphenylphosphine 

N-[7-(2-piperidinoethoxy)quLnazoIin-4-yl]imide in 21% yield; Mass Spectrum : M+FT 533. 
The material so obtained was reacted with aqueous acetic acid using an analogous procedure 
to that described in the last paragraph of Note [74] above to give the required starting material; 
Mass Spectrum : M+H* 273. 

[79] The product gave the following data: NMR Spectrum : (CDCI3) 1 .45 (br m, 2H), 
1.55-1.75 (ra, 4H), 2.55 (br s, 4H), 2.85 (t, 2H), 4.28 (t, 2H), 7.05 (m, 2H), 7.12-7.4 (ra, 4H), 
8.15 (d, IH), 8.8 (s, IH), 9.2 (s, IH); Mass Spectrum : M+lT 428. 

[80] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .4- 1 .72 (m, 6H), 2.42 

(s, 3H), 2.55 (br s, 4H), 2.85 (i, 2H), 4.3 (t, 2H), 7.12-7.32 (ra, 5H), 8.35 (d, IH), 7.95 (d, IH), 

8.6 (s, IH), 8.8 (s, IH); Mass Spectrum : M+H* 440 and 442. 

[81] The product gave the following data: Mass Spectrum : M+H^ 426 and 428. 

[82] The product gave the foUowing data: Mass Spectrum : M+H* 494 and 496. 

[83] The product gave the following data: NMR Spectrum : (CDCI3) 2.32 (s, 3H), 2.5 (br s, 

4H), 2.7 (br s, 4H), 2.9 (t, 2H), 4.3 (t, 2H), 7.2 (d, IH), 7.25-7.4 (m, 3H), 7.47 (d, 2H), 8.05 <d, 

IH), 8.8 (s, IH), 9.05 (s, IH); Mass Spectrum : M+H^ 475 and 477. 

The 4-anuno-7-[2-(4-methylpipera2in-l-yI)ethoxy]quinazoline used as a starting 
material was prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 
l-(2-hydroxyethyl)-4-methylpipera2ine using an analogous procedure to that described in ti»e 
second last paragraph of Note [74] above to give triphenylphosphine 

N-{7-[2-(4-raethylpiperazin-l-yl)ethoxy]qiiina2olin-4-yl)imide in 30% yield; Mass Spectrum : 
M+H* 548. The material so obtained was reacted with aqueous acetic acid using an analogous 
procedure to that described in the last paragraph of Note [74] above to give the required 
starting material; Mass Spectrum : M+H* 288. 

The l-(2-hydroxyethyl)-4-raethylpiperazine used as a starting material was prepared as 
follows :- 

A mixture of 2-broraoethanol (2.36 g), N-methylpiperazine (1.26 g), potassium 
carbonate (5.0 g) and ethanol (150 ml) was stirred and heated to reflux for 18 hours. The 
mixture was cooled to ambient temperature and filtered. The filuate was evaporated and die 
residue was triturated under a mixture of methylene chloride and acetone. Hie resultant 
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mixture was filtered and the fUtraie was evaporated to give the required starting materia] as an 
oil (0.87 g); NMR Spectrum : (CDCI3) 2.1 8 (s, 3H), 2.3-2.7 (br m, 8H), 2.56 <t, 2H), 3.61 (t, 
2H). 

f 84] The product gave the following data: Mass Spectrum : M+H* 455 and 457. 
5 [85] The product gave the following data: NMR Spectrum : (CDCI3) 2.3 (s, 3H), 2.48 (br s, 

4H). 2.65 (br s, 4H), 2.9 (t, 2HX 4.3 (U 2H), 7.1 (m, IH), 7.2-7.4 (ra, 4H), 7.45 (d, IH), 7.97 

(d, IH), 8.35 (br s, IH), 8.45 (d, IH), 8.85 (s, IH); Mass Spectrum : M+H* 441 and 443. 

[86] The product gave die following data: Mass Spectrum : M+ff" 509 and 511. 

[87] The product gave the following data: Mass Spectrum : M+H* 460 and 462. 
10 The 4-amino-7-(N-methylpiperidin-3-ylraethoxy)quina2oline used as a starting 

material was prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yi)imide was reacted with 

3-hydroxymethyl-N-methylpiperidine using an analogous procedure to that described in the 

second last paragraph of Note [74] above to give triphenylphosphine 
15 N-[7-(N-raethylpiperidin-3-ylraethoxy)qiiina2olin-4-ylJiraide in 49% yield; Mass Spectrum : 

M-t-H* 533. The material so obtained was reacted with aqueous acetic acid using an analogous 

procedure 10 that described in the last paragraph of Note [74] above to give the required 

starting material; Mass Spectrum : M+H^ 273. 

(88] The product gave the following data: Mass Spectrum : M+H* 428. 
20 (89] The product gave the following data: Mass Spectrum : M+H* 440 and 442. 

[90] The product gave the following data: Mass Spectrum : M+H* 426 and 428. 

[91] The product gave the following data: Mass Spectnim: M+H* 494 and 496. 

[92] The product gave the following data: NMR Spectrum : (CDCI3) 1 .85 (br s, 4H), 2. 1 (m, 

2H), 2.6 (br s. 4H), 2.7 (t, 2H), 4.2 (t, 2H), 7.15 (d, IH), 7.2-7.4 (m, 3H). 7.5 (d, 2H), 8.1 (d, 
25 IH). 8.8 (s, IH), 9.2 (br s, IH); Mass Spectrum : M+H* 460 and 462. 

The 4-amino-7-(3-pyrrolidin-l-ylpropoxy)quinazoline used as a starting material was 

prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazohn-4-yl)imide was reacted with 

N-(3-hydroxypropyl)pyrrolidine using an analogous procedure to that described in the second 
30 last paragraph of Note [74] above to give triphenylphosphine N-[7-(3-pyrrolidin- 

l-ylpropoxy)quina2olin-4-yI]imide in 42% yield; Mass Spectrum : M+H* 533. The material so 

obtained was reacted with aqueous acetic acid using an analogous procedure to that described 
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in the last paragraph of Note [74] above to give the required starting material; Mass Spectrum : 
M+H-' 273. 

The N-(3-hydroxypropyl)pyrrolidine used as a starting materia] was prepared as 
follows :- 

5 A mixture of 3-chloropropanol (66 g), pyrrolidine (50 g), potassium carbonate (145 g) 

and acetonitrile (1 L) was stirred and heated to reflux for 20 hoiu:s. The mixture was cooled to 
ambient temperature and filtered. The filtrate was evaporated and the residue was purified by 
distillation to give the required starting material as an oil (62 g); NMR Specuxtro : (CDCI3) 
1.6-1.8 (m, 6H), 2.55 (br s, 4H), 2.75 (t, 2H), 3.85 (t, 2H), 5.5 (br s, IH). 
10 [93] The product gave the following data: Mass Spectrum : M+H* 428. 

[94] The product gave the following data: Mass Spectrum : M+H* 440 and 442. 
-J [95] The product gave the following data: NMR Spectrum : {CDCI3) 1 .82 (br s, 4H), 2. 1 (m, 

% 2H), 2.55 (br s. 4H), 2.65 (t, 4H), 4.25 (l, 2H), 7.1 im, IH), 7.2-7.45 (ra, 4H), 7.5 (d, IH), 7.95 

i (d, IH), 8.15 (s, IH), 8.45 (d, IH), 8.85 (s, IH); Mass Spectrum : M+H" 426 and 428. 

r. 15 [96] The product gave the following data: NMR Spectrum : (CDCI3) 7.2 (ra, IH), 7.25-7.4 
Q (ra, 3H), 7.5 (s, IH), 8.0 (d, JH), 8.8 (s, IH), 8.95 (br s, IH); Mass Soectrura : M+H^ 494 and 

g . 496. 

'•=4 [97] The product gave the following data: Mass Spectrum : M+H* 444. 

The 4-amino-7-(3-raorpholinopropoxy)quina2X)line used as a starting material was 
20 prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquina2olin-4-yl)imide was reacted with 
N-(3-hydroxypropyl)raorpholine using an analogous procedure to that described in the second 
last paragraph of Note [74] above to give triphenylphosphine 

N-[7-(3-morpholinopropoxy)quinazolin-4-yl]imide and the material so obtained was reacted 
25 with aqueous acetic acid using an analogous procedure to that described in the last paragraph 

of Note [74] above to give the required starting material; Mass Spectrum : M-hH* 289. 

[98] The product gave the following data: Mass Spectrum : M+H* 456 and 458. 

[99] The product gave the following data: Mass Specmim : M+H* 510 and 5 12. 

[100] The product gave Ihe following data: NMR Spectrum : (CDQa) 2.1 (m, 2H), 2.35 <s, 
30 3H), 2.35-2.75 (m, 8H), 2.6 (t, 2H), 4.22 (t, 2H), 7.12 (m, IH), 7.2-7.38 (ra, 3H), 7.5 <d, 2H), 

8.15 (d. IH), 8-8 (s, IH), 9.5 (br s, IH); Mass Spectrum : M+H* 489 and 491. 

The4-araino-7-[3-(4-methylpiperazin-l-yl)propoxy]quinazoline used as a starting 

material was prepared as follows :- 
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Triphenylphosphine N-(7-hydroxyquinazoIin-4-yl)unide was reacted with 
l-(3-hydroxypropyl)-4-methylpipera2ine using an analogous procedure lo that described in the 
second last paragraph of Note [74] above to give triphenylphosphine 
N-{7-[3-(4-raethylpipera2in-l-yl)propoxy]quinazolin-4-y]}imide in 44% yield; Mass 
5 Spectrum : M+H* 562. The material so obtained was reacted with aqueous acetic acid using an 
analogous procedure to that described in the last paragraph of Note [74] above to give the 
required starting material; Mass Spectrum : M+H* 302. 

The l-(3-hydroxypropyl)-4-raethylpiperazine used as a starting material was prepared 
as follows :- 

10 A mixture of 3-broroopropanoI (20 ml), N-methylpiperazine (29 ml), potassium 

carbonate (83 g) and ethanol (200 ml) was stirred and heated to reflux for 20 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the 
residue was triturated under diethyl ether. The resultant mixture was filtered and the filtrate 
was evaporated. The residue was purified by distillation to give the required starting material 

15 as an oil; NMR Spectnim : (CDCb) 1.72 (ra, 2H), 2.3 (s. 3H). 2.2-2.8 (m, 8H), 2.6 (t, 2H). 3.8 
(U 2H), 5.3 (brs. IH). 

[101] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.07 (t, 2H), 2.32 (s, 
3H), 2.3-2.75 (m. 8H), 2.6 (t, 2H), 4.22 (t, 2H), 7.1 (m, IH), 7.2-7.45 (ra, 4H), 7.5 (d, IH), 
8.05 (d, IH), 8.45 (d, IH), 8.55 (s, IH), 8.85 (s, IH); Mass Spectrum : M+ff* 455 and 457. 

20 [102] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.1 (m, 2H), 2.3 (s, 
3H), 2.35-2.7 (ra, 8H), 2.6 (t, 2H). 4.2 (t, 2H), 7.15 (m. IH), 7.2-7.4 (m. 3H), 7.5 (s, IH), 8.05 
(d, IH), 8.8 (s, IH). 9.02 (br s, IH); Mass Spectrum : M+H" 523 and 525. 
[103] The product gave Ae foUowing data: Mass Spectrum : M+H* 492. 
[104] The product gave the foDowing data: Mass Spectrum : M+HT 504 and 506. 

25 [105] The product gave the foUowing data: Mass Spectrum : M+H* 558 and 560. 

[106] The product gave the foUowing data: NMR Spectrura : (CDCI3) 2.55 (ra, 2H), 4.15 <t, 
2H). 4.7 (t, 2H), 7.2-7.4 (m, 4H), 7.5 (s. IH), 7.58 (s, IH), 7.65 (s, IH). 7.95 (d. IH), 8.55 (d, 
IH), 8.8 (s, IH); Mass Spectrum : M+H* 492 and 494. 

The 4-amino-7-[3-(l,2,3-tria2ol-l-yl)propoxy]quina2oline used as a starting material 

30 was prepared as foUows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 
N^-(3-hydroxypropyl)-1.2,3-triazole using an analogous procedure to that (kiscribed in the 
second last paragraph of Note [74] above to give triphenylphosphine N-{7-[3-(l,2,3-triazol- 
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l-yl)propoxy]quinazolin-4-yl}imide in 18% yield; Mass Spectrum : M+H* 531. The material 
so obtained was reacted with aqueous acetic acid using an analogous procedure to that 
described in the last paragraph of Note [74) above to give the required starting material; Mass 
Specirum : M+H^ 271. 

5 The N*-(3-hydroxypropyl)- 1,2,3-triazoIe used as a starting material was prepared as 

follows 

A mixture of 1 ,2,3-tria2ole (5 g), ethyl acrylate (7.8 ml) and pyridine (50 drops) was 
stirred and heated to PO^C for 4 hours. The mixture was cooled to ambient t^perature and 
evaporated. The residue was purified by column chromatography on silica using increasingly 

10 polar mixtures of methylene chloride and diethyl ether as eluent There was thus obtained 
ethyl l,2,3-tria2ol-l-ylpropanoate (8.96 g); NMR Spectrum : (CDCia) 1.25 (t, 3H), 2.95 (t, 
2H), 4.15 (q, 2H), 4.7 (t, 2H), 7.65 (s, IH), 7.7 (s, IH). 

A solution of the mataial so obtained in THF (50 ml) was added dropwise lo a 
suspension of litiiium aluminium hydride (3 g) in THF (250 ml) which had been cooled to 

15 0°C. The mixture was stirred at 5°C for 1 hour and at ambient temperature for a further hour. 
The mixture was cooled to O^C and 4N aqueous sodium hydroxide solution (30 ml) was added 
dropwise. The mixture was filtered and the filtrate was dried over magnesium sulphate and 
evaporated. The residue was purified by column chromatography on silica using a 47:3 
mixture of methylene chloride and methanol as eluenL There was thus obtained 

20 N'-(3-hydroxypropyl)-l,2,3-triazole (6.2 g); NMR Spectrum : (CDCh) 2.1-2.2 (m, 3H), 3.65 
(m, 2H), 4.6 (t, 2H), 7.6 (s, IH), 7.72 (s, IH). 

[107] The product gave the following data: Mass Spectrum : M+H* 440. 

The 4-amino-7-[(iEr)-4-pyrrolidin-I-ylbut-2-en-l-yloxy]quina2olinc used as a starting 
material was prepared as follows :- 

25 Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 

(£)-4-pyrrolidin-l-ylbut-2-en-l-ol using an analogous procedure to that described in the 
second last paragraph of Note [74] above to give triphenylphosphine N-{7-[(£)-4-pyrrolidin- 
l-ylbut-2-en-l-yloxy]quina2olin-4-yl}imide in 38% yield; Mass Spectrum : M+H* 545. The 
mat^ial so obtained was reacted with aqueous acetic acid using an analogous procedure to 

30 that described in the last paragraph of Note [74] above to give the required starting material; 
Mass Spectrum : M+H* 285. 

The (£)-4-pyrrolidin-l-ylbut-2-en-l-ol used as a starting material was prepared as 
foUows :- 
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Thionyl chloride (9.3 ml) was added portionwise to a stirred mixture of 
2-buiyne-l,4-diol (10 g), pyridine (10.3 ml) and toluene (15 ml) which had been cooled to 
0°C. Hie mixture was stirred at ambient temperature for 3.5 hours and then poured onto a 
mixture of ice and water. The mixture was extracted with diethyl ether. The organic extract 
S was washed with a saturated aqueous sodium bicarbonate solution and with brine, dried over 
magnesium sulphate and evaporated. The residue was purified by column chromatography on 
silica using a 7:3 mixture of petroleum ether (b.p. 40-60*'C) and diethyl ether as eluent There 
was thus obtained 4-chlorobut-2-yn-l-oI (4.74 g); NMR Spectrum : (CDCI3) 1.68 (t, IH), 4.18 
(d, 2H),4.33(d, 2H). 

10 Pyrrolidine (7.8 ml) was added dropwise to a solution of 4-chlorobui-2-yn- 1 -ol 

(4.74 g) in toluene (40 ml) and the resultant mixture was stirred and heated to 60^C for 
1 hour. The mixture was evaporated and the residue was purified by column chromatography 
on silica using a 24:1 mixture of methylene chloride and methanol as eluent There was thus 
obtained 4-pyrroUdin-l-ylbut-2-yn-l-ol (4.3 g); NMR Specuijm : (CDCI3) 1.82 (t, 4H), 2.63 (t, 

15 4H), 3.44 (t, 2H), 4.29 (t, 2H). 

A solution of the material so obtained in THF (20ml) was added dropwise to a 
suspension of lidiiura aluminium hydride (2.35 g) in THF (8 ml) and the mixture was stirred 
and heated to 60°C for 2 hours. The mixture was cooled to 5°C and 2N aqueous sodium 
hydroxide solution (28 ml) was slowly added. Hie resulting suspension was filtered and the 

20 filtrate was evaporated. The residue was dissolved in a mixmre of methylene chloride and 
ethyl acetate, dried over magnesium sulphate and evaporated. The residue was purified by 
column chromatography on aluminium oxide using a 97:3 mixture of methylene chloride and 
methanol as eluent TTierc was thus obtained (£)-4-pyrrolidin-l-ylbut-2-en-l-ol (3.09 g); 
NMR Spectrum : (CDCI3) 1.82 (m, 4H), 2.61 (m, 4H), 3.17 (m, 2H), 4.13 (s, 2H), 5.84 (m, 

25 2H). 

1 108] The product gave the following data: Mass Spectrum : M+IT 452 and 454. 
[ 109] The product gave flie following data: Mass Spectrum : M+H* 438 and 440. 
[110] DMF was used as the reaction solvent The produa gave the following data: NMR 
Spectrum : (DMSOde) 1.5-1.65 (m, 2H), 1.68-1.74 (ra, 2H), 1.92 (t, 2H), 1.97 (t, 2H). 2.05 (m, 
30 IH), 2.45 (t, 2H), 2.88 (d, 2H), 3.98 (s, 3H), 4.22 (t, 2H), 6.68 (s, IH), 7.18 (s, IH). 7.3 (s, 
IH). 7.4 (I, IH), 7.61 (d, 2H), 8.07 (s, IH). 8.7 (s, IH), 10.62 (s, IH), 12.08 (s, IH); Mass 
Spectrum : M+H* 547 and 549. 
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The 4-amino-7-[3-(4-carbamoylpiperidin-l-yl)propoxy]-6-raethoxyquina2oline used as 
a starting material was prepared as follows :- 

A mixture of 2-amino-4-benzyloxy-5-methoxybenzaraide (J. Med. Chem. , 1977, 20, 
146-149; 10 g) and Gold's reagent (7.4 g) in dioxane (100 ml) was stirred and heated at reflux 

5 for 24 hours. Sodium acetate (3.02 g) and acetic acid (J .65 ml) were added to the reaction 
mixture and it was heated for a further 3 hours. The mixture was evaporated to dryness, water 
was added to the residue and the solid was filtered off, washed with water and dried. 
Recrystallisation of the solid from acetic acid gave 7-ben2yloxy-6-raethoxy- 
3,4-dihydroquinazolin-4-one (8.7 g, 84%). 

10 7-Benzyloxy-6-raethoxy-3,4-dihydroquina2olin-4-one (20.3 g) was taken up in thionyl 

chloride (440 ml) and DMF (1.75ml) and heated to reflux for 4 hours. The thionyl chloride 
was evaporated under vacuima and the residue was azeotroped with toluene three times. There 
was thus obtained 7-benzyloxy-4-chIoro-6-meihoxyquina2oline which was used without 
further purification; NMR Spectrum : 4.88 (s, 3H), 5.25 (s, 2H), 7.44 (s, IH), 7.49 (s, IH), 

15 7.32-7.52 (m, 5H), 8.83 (s, IH). 

A mixture of the crude 7-benzyloxy-4-chloro-6-raethoxyquinazoline, potassium 
carbonate (50 g) and 4-bromo-2-fluorophenol (10 ml) in DMF (500 ml) was stirred and healed 
to 100*C for 5 hours. The mixture was allowed to cool to ambient temperature and was 
poured into water (2L). The resultant solid was isolated and washed vdth water. The solid 

20 was dissolved in methylene chloride and filtered. The filtrate was treated with decolourising 
charcoal, boiled for a few minutes then filtered. Hie fdtrate was evaporated to give a solid 
residue which was triturated under diethyl ether. There was thus obtained 7-ben2yloxy- 
4-(4-bromo-2-fluorophenoxy)-6-raethoxyquinazoline. 

A mixture of the material so obtained and trifluoroacetic acid (15 ml) was stirred and 

25 heated to reflux for 3 hours. The reaction mixture was allowed to cool, toluene was added and 
the mixture was evaporated- The residue was triturated under diethyl -ether. The precipitate 
was collected by filtration and dried to give 4-(4-brorao-2-fluorophenoxy)-7-hydroxy- 
6-methoxyquinazoiine (20.3 g) which was used without further purification. 

A mixture of 4-(4-bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline (18.2 g), 

30 1 ,3-dibroraopropane (80 ml), potassium carbonate (42 g) and DMF (1 .2 L) was stiined and 
heated to 45°C for 16 hours. Hie mixture was cooled to ambient temperature and filtered. 
The filtrate was evaporated and the residue was purified by column chromatography on silica 
using increasingly polar mixtures of methylene chloride and methanol as eluenl. Hie product 
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SO obtained was stirred under diethyl ether (150 ml) and the resultant solid was isolated. 
There was thus obtained 4-(4-brorao-2-fluorophenoxy)-7-(3-bromopropoxy)- 
6-methoxyquinazoHne (14.4 g); NMR Spectrum : (DMSOd*) 2.35 (m, 2H), 3.69 (t, 2H), 3.98 
(s, 3H),4.31 (I, 2H), lA'l.f) (m,4H), 7.78 (d, IH), 8.78 (s, IH); Mass Spectrum : 
5 M+H" 485, 487 and 489. 

A mixture of a portion (2.4 g) of the material so obtained, piperidine-4-carboxaraide 
(0.82 g), potassium carbonate (3.46 g) and DMF (40 ml) was stirred and heated to 45°C for 
20 hours. The resultant solid was isolated, washed in turn with DMF and with water and 
dried. There was thus obtained 4-(4-brorao-2-fluorophenoxy)-7-[3-(4-carbaraoylpiperidin- 
10 I-yI)propoxy]-6-raethoxyquinazoline (2.5 g); ^?MR Spectrum : (DMSOde) 1.45-1.7 (m, 4H), 
1.82-2.1 (ra, 5H), 2.22 (t, 2H), 2.86 (m, 2H), 3.96 (s, 3H), 4.03 (u 2H), 6.65 <s, IH), 7.14 (s, 
IH). 7.38 (s, IH), 7.42-7.55 (ra, 3H), 7.78 (d, IH), 8.53 (s, IH); Mass Si>ectrum : U-^VT 533 
and 535. 

A mixture of the material so obtained and a saturated solution of ammonia in 
15 isopropanol (100 ml) was sealed in a Carius tube and heat«l at ISd'^C for 20 hours. The 

mixture was cooled and the solvent was evaporated. ITie residue was stirred with 2N aqueous 
sodium hydroxide solution (20 ml) for 1 hour. The solid was isolated and washed in turn with 
water and with methanol. There was thus obtained 4-aniino-7-(3-(4-carbanioylpiperidin- 
l-yl)propoxy3-6-methoxyquinazoline (0.85 g): NMR Spectrum : (DMSOde) 1.4-1.7 (m, 4H), 
20 1.8-2. 1 (ra, 5H), 2.4 (t, 2H), 2.68 (d, 2H), 3.86 (s, 3H), 4.1 (i, 2H), 6.66 (s, IH), 7.03 (s, IH), 
7. 15 (s, IH), 7.33 (s, 2H), 7.53 (s, IH), 8.23 (s, IH); Mass Spectnim : M-j-H* 360. 
[Ill] The product gave the following data: NMR Spectrum : (DMSOd^) 1 .5-1 .7 (m, 4H), 
1.8-2.1 (m, 5H), 2.4 (t, 2H), 2.88 (d, 2H), 2.94 (s, 3H), 4.0 (t, 2H), 6.65 (s, IH), 7.1-7.5 (m, 
5H), 8.05 (s, IH), 8.66 (s, IH), 10.6 (s, IH), 1 1.8 (s, IH); Mass Spectrum : M-»-H* 515. 
25 f 1 12] THF was added as a co-solvent. The product gave the following data: NMR 

Spectrum : (CDCI3) 1.6-2.3 (m, 9H), 2.35 (s, 6H), 2.53 (i, 2H), 2.99 (d, 2H), 3.42 (s, 3H), 4.25 
(t, 2H), 5.55 (s, 2H), 7.11 (s, 3H), 7.29 (s, IH), 7.55 (s, IH), 8.64 (s, IH), 9.7 (s, IH), 11.9 (s, 
IH); Mass Spectrum : M+H* 507. 

[113] DMF was used as Uie reaction solvent The product was precipitated from the 
30 reaction mixture as a 1: 1 adduct with DMF. This gave the following data: NMR Spectrum : 
(CDCI3) 1.7-2.3 (m, 9H), 2.37 (s, 3H), 2.54 (t, 2H), 2.88 (s, 3H), 2.95 (s, 3H), 3.0 (m, partiaily 
obscured by DMF), 3.5 (s. 3H), 4.25 (t, 2H), 5.61 (broad d, 2H), 7.16-7.32 (ra, 4H), 7.55 <s, 
IH), 8.02 (s, IH), 8,67 (s, IH), 9,8 (s, IH), 12,4 (s, IH); Mass Scectrum : M-hH^ 527 and 529. 
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[1 14] AcetonitrUe plus a few drops of DMF was used as the reaction solvent and the 

reaction mixture was heated to 45 °C for 3 hours. The product which was precipitated from 
the reaction mixture was isolated, washed with acetonitrile and diethyl ether and dried under 
vacuum. The product gave the following data: Mass Spectrum : M+H* 440 and 442. 
5 The 4-araino-7-[3-(pyrroIidin- 1 -yl)- 1 -propynyljquinazoline used as a starting material 

was prepared as follows :- 

Trifluoromethanesulphonic anhydride (0.05 ml) was added dropwise to a stirred 
mixture of triphenylphosphinc N-(7-hydroxyquina2olin-4-yI)imide (0.1 g), pyridine (0.5 ml) 
and methylene chloride (1 ml) which had been cooled to O^C. The reaction mixture was 
10 stirred at 0°C for 2 hours. A second portion (0.012 ml) of trifluoromethanesulphonic 
j. } anhydride was added and the mixture was stirred at ambient temperature for 1.5 hours. The 

[: mixture was evaporated and the residue was partitioned between ethyl acmte and water. The 

organic solution was dried over magnesium sulphate and evaporated. The residue was 
r: purified by column chromatography on silica using increasingly polar mixtures of methylene 

15 chloride and ethyl acetate as eluent. There was thus obtained triphenylphosphine 
C= N-(7-trifluoromethanesulphonyloxyquinazolin-4-yl)imide (0.078 g). 

m A solution of 3-(pyrrolidin-l-yl)-l-propyne (J. Amer. Chem. Soc.. 1958, SQ. 4609; 

2; 0.08 g) in DMF (0.2 ml) was added to a mixture of triphenylphosphine 

P.- N-(7-trifluoromethanesuIphonyloxyquinazolin-4-yl)iraide (0.2 g), cuprous iodide (0.004 g), 

20 tetrakis(triphenylphosphine)palJadium(0) (0.02 g), triethylamine (0.201 ml) and DMF (8 ml). 
The mixture was degassed carefully and placed under an atomsphere of argon. The reaction 
mixture was stirred and heated to 60®C for 2.5 hours. The mixture was cooled to ambient 
temperature and evaporated. The residue was partitioned between ethyl acetate and water. 
The organic phase was dried over magnesiimi sulphate and evaporated. The residue was 
25 purified by column chromatography on silica using a 9: 1 mixture of methylene chloride and 
methanol as eluent Hiere was thus obtained triphenylphosphine 
N-{7-[3-(pyrrolidin-I-yl)-l-propynyl]quinazolin-4-yl)imide (0.18 g). 

A mixture of the material so obtained, acetic acid (4 ml) and water (4 ml) was stirred 
and heated at IOO°C for 15 hours. The solvent was evaporated and the residue was partitioned 
30 between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic 
solution was washed with water and brine, dried over magnesium sulphate and evaporated. 
TTie residue was purified by column chromatography on silica using initially a 9:1 mixture of 
methylene chloride and methanol and then a 19:1 mixture of methylene chltmde and a 
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saturated solution of ammonia in methanol as eluent There was thus obtained 4-amino- 
7-[3-(pyrroUdin-l-yl)-l-propynyl3quinazoline (0.038 p"): NMR Sjpectrum : (DMSOde) 1.75 (m, 
4H), 2.6 (m, 4H), 3.65 (s, 2H), 7.45 (m, IH), 7.25 (d, IH), 7.85 (br s, 2H), 8.2 (d, IH), 8.4 (s, 
IH); Mass Spectrum : M+H* 253. 

5 [115] DMF was used as the reaction solvent and 4-diraethylarainopyridine 

(0.1 equivalents) was added to catalyse the reaction. The product was precipitated from the 
reaction mixture by the addition of a mixture of diethyl ether and water. The product was 
isolated and dried under vaccuum and gave the foUowing data: NMR Spectrum : (DMSOdg) 
1.72 (m, 4H), 2.6 (ra, 4H), 3.69 (s, 2H), 3.97 (s, 3H), 7.4 (m, IH), 7.58 (m, 2H), 7.9 (s, IH), 

10 8.15 (s, IH), 8.75 (s, IH), 10.8 (s, IH), 11.95 (s, IH); Mass Spectrum : M+H* 470 and 472. 
The 4-amino-6-raethoxy-7-[3-(pyrrolidin-l-yl)-l-propynyl]quinazoline used as a 
starting material was prepared as follows :- 

Pyridine (1.13 ml) and a solution of trifluororaethanesulphonic anhydride (2.36 ml) in 
methylene chloride (10 ml) were added in turn to a stirred mixture of 4-(2-brorao- 

15 4-fluorophenoxy)-7-hydroxy-6-raethoxyquina2oline (2.6 g) and methylene chloride (40 ml) 
which had been cooled in an ice bath to 0-5°C. The resultant mixture was stirred at ambient 
temperature for 4 hours. The mixture was washed in turn with dilute aqueous citric acid, 
water and a saturated aqueous sodium bicarbonate solution. Hie organic solution was dried 
over magnesium sulphate and evaporated. The residue was triturated under a 1:1 mixture of 

20 isohexane and diethyl ether. There was thus obtained 4-(2-bromo-4-fluorophenoxy)- 

6-methoxy-7-trifluoromethanesulphonyloxyquina2oline (2.58 g); NMR Spectrum : (CDCI3) 
4.13 (s, 3H), 7.14-7.5 (m, 3H). 7.8! (s, IH), 7.91 (s, IH), 8.7 (s, IH); Mass Spectnim : 
M+H* 497 and 499. 

A mixture of a pcrtion (0.8 g) of the material so obtained, 3-(pyrrolidin-l-yl)- 

25 1-propyne (0.57 g), triethylamine (0.8 ml), triphenylphosphine (0.03 g), 

bis(triphenylphosphine)palladium(II) chloride (0.06 g), cuprous iodide (0.06 g) and IHF 
(5 ml) was stirred and heated to reflux for 3 hours. Dilute aqueous potassium carbonate 
solution was added and the mixture was extracted with ethyl acetate. The organic solution 
was dried over sodium sulphate and evaporated. The residue was purified by column 

30 chromatography on silica using a 10: 1 mixture of methylene chloride and ethanol as eluenL 
There was thus obtained 4-(2-bromo-4-fluorophenoxy)-6-methoxy-7-[3-(pyrrolidin-l-yl)- 
l-propynyl]quina2oline (0.55 g); NMR Spectrum: (DMSOde) 175 (ra, 4H), 2.64 <ra, 4H), 
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3.71 (s, 2H), 4.01 (s, 3H), 7.38-7.81 (m, 3H), 7.66 (s, IH), 8.0 (s, IH), 8.62 (s, IH); Ma^s 
Spectrum : M+H* 456 & 458. 

A mixture of the material so obtained and a 2M solution of ammonia in isopropanol 
(10 ml) was sealed in a Carius tube and heated to 130°C for 18 hours. The reaction mixture 
5 was evaporated. The residue was partitioned between ethyl acetate and a IN aqueous 
potassium carbonate solution. The organic solution was washed with brine, dried over 
anhydrous sodium sulphate and evaporated. The residue was triturated under a 1:1 mixture of 
isohexane and diethyl ether. The resultant soUd was isolated and dried. There was thus 
obtained 4-amino-6-methoxy-7-[3-(pyrrolidin-l-yl)-l-propynyl]quina2oline (0.24 g); Mass 

: ' 10 Spectrum : M+HT 283. 

."1 

r-. 1116] DMF was used as the reaction solvent and 4-dimethylaminopyridine (0. 1 equivalents) 
was added to catalyse the reaction. The product gave the foUowing data: NMR Spectrum : 
(DMSOd*) 1.6 (ra, 4H), 2.35 (ra, 6H), 2.55 (m, 2H), 3.6 (ra, 4H), 3.97 (s, 3H), 7.3-7.6 (ra, 

;v 3H), 7-83 (s, IH), 8.11 (s, IH), 8.72 (s, IH), 10.78 (s, IH), 11.95 (s, IH): Mass Spectrum : 

i 15 M-hH" 528 and 530. 

5^ The 4-amino-6-raethoxy-7-(6-ra orpholino- 1 -hexynyl)quinazoIine used as a starting 

T- material was prepared as follows: 

^ Using an analogous procedure to that described in the second last paragraph of 

Note [115] above, 6-morpholino- 1 -hexyne was reacted with 4-(2-bromo-4-fluorophenoxy)- 
20 6-methoxy-7-trifluoromethanesulphonyloxyquinazoline to give 4-(2-brorao-4-fluorophenoxy)- 
6-methoxy-7-(6-moipholino-l-hexynyl)quina2oline; NMR Spectrum : (DMSOd^) 1.63 (m, 
4H), 2.33 (ra, 6H), 2.55(m, 2H), 3.56 (m, 4H), 4.0 (s, 3H). 7.35-7.8 (ra, 3H), 7.65 (s, IH), 7.96 
(s, IH), 8.6 (s, IH); Mass St?ectrum: M+H^ 514 and 516. 

The material so obtained was reacted with ammonia using an analogous procedure to 
25 that described in the last paragraph of Note [115] above to give the required starting material. 

6-Moipholino-l -hexyne was obtained by the reaction of 6-mesyloxy-l -hexyne with 
moipholine using an analogous procedure to that described in J. Heterocyclic Chemistry, 
1994, 3L 1421. 

[117] DMF was used as the reaction solvent and 4-diraethylamiiiopyridine 
30 (0. 1 equivalents) was added to catalyse the reaction. TTie product gave the following data: 
NMR Spectrum: (DMSOde) 1-6 (m, 4H), 2.32 (m, 6H), 2.55 (ra, 2H), 3.53 (ra. 4H), 3.98 (s. 
3H), 7.1-7.4 (ra, 3H), 7.82 (s, IH), 8.1 1 (s, IH), 8.7 <s, IH), 10.78 (s, IH), 1 1.68 (s. IB); Mass 
Spectrum : M-i-H* 496. 
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[118] DMF was used as the reaction solvent and 4-dimethylaminopyridine 
(0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOde) 1.55 (ra, 2H), 1.85 (m, 2H), 2.28 (s, 3H), 2.56 (ra, 2H), 3.9 (ro, 
2H), 3.96 (s, 3H), 6.7 (s, IH), 7.07 (s, IH), 7.36-7.62 (ra. 3H), 7.85 (s, IH), 8.13 (s, IH), 8.71 

5 (s, IH) 10.8 (s, IH), 1 1.95 (s, IH); Mass Spectrum : M+H* 523 and 525. 

The 4-araino-6-raethoxy-7-t6-{2-methylimida2ol-l-yl)-l-hexynyl]quina2olinc used as 
a starting material was prepared as follows: 

Using an analogous procedure to that described in the second last paragraph of 
Note [115] above, 6-{2-methyliraidazol-l-yl)-l-hexyne was reacted with 4-(2-bromo- 

10 4-fluorophenoxy)-6-methoxy-7-trifluoromethanesulphonyloxyquinazoline to give 4-(2-brorao- 
4-fluorophenoxy)-6-methoxy-7-[6-(2-methyUmidazo]- 1 -yl)- 1 -hexynyl]quinazoline; NMR 
Spectrum : (DMSOd6) 1.56 (m, 2H), 1.85 (ra, 2H), 2.28 (s, 3H), 2.56 (ra. 2H), 3.9 (ra, 2H). 
3.98 (s, 3H), 6.75 (br ra, IH). 7.1 (br ra, IH), 7.36-7.82 (ra, 3H). 7.63 (s, IH), 7.98 {s, IH). 
8.61 (s. IH); Mass Spectrum : M+H* 509 and 51 1. 

15 Hie material so obtained was reacted with ammonia using an analagous procedure to 

that described in the last paragraph of Note [115] above to give the required starting material 

6-(2-Methyliraidazol-l-yl)-l-hexyne was obtained by the reaction of 6-mesyloxy- 
1-hexyne with 2-methyliraidazole using an analogous procedure to that described in 
J. Heterocvclic Chemistry. 1994.31, 1421. 

20 [1 19] DMF was used as the reaction solvent and 4-diraethylarainopyridine 

(0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOdg) 1.58 (m, 2H). 1.82 <m, 2H), 2.28 (s. 3H), 2.55 (ra, 2H), 3.95 (m, 
5H), 6.7 (s, IH), 7.05 (s, IH), 7.1-7.4 (ra, 3H), 7.85 (s, IH). 8.12 (s, IH), 8.74 (s. IH), 10.79 
(s, IH), 11.69 (s, im: Mass Spectrum : M+lT 491. 

25 [ 120] DMF was used as the reaction solvent and 4-diraethylaminopyridine 

(0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Specuiim : (DMSOdfi) 2.28 (s, 6H), 3.54 (s, 2H), 3.98 (s, 3H), 7.18-7.47 (m, 3H), 7.92 
(s. IH), 8.15 (s, IH), 8.74 (s, IH), 10.8 (s, IH), 11.68 (s, IH): Mass Spectrum : M+lT 412. 
The 4-amino-6-methoxy-7-(3-dimethylamino-l-propynyl)quina2oline used as a 

30 starting material was prepared as follows: 

Using an analogous procedure to that described in the second last paragraph of 
Note [1 15] above, 3-dimethylamino-l-propyne was reacted with 4-(2-bromo- 
4-fluorophenoxy)-6-meihoxy-7-trifluwomethanesulphonyloxyquinazoline to give 4-(2-bromo- 
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4-fluorophenoxy)-6-methoxy.7-(3-dimethylamino- 1 -propynyl)quinazoline; NMR Spectrum: 

(DMSOdfi) 2.29 (s, 6H), 3.55 (s, 2H), 4.0 (s, 3H). 7.38-7.83 (m, 3H), 7.67 (s, IH), 8.05 (s. 

IH), 8.63 (s. IH); Mass Spectrum : M+lT 430 and 432. 

The material so obtained was reacted with ammonia using an analogous procedure to 
5 that described in the last paragraph of Note [115] above to give the required starting material. 

[121] The product gave the following data: Mass Spectrum : M+H^ 467. 

[ 1 22] The product gave the following data: Mass Spectrum : M+H* 454. 

[ 1 23] The product gave the following data: NMR Spectrum : (CDCI3) 1 .42- 1 .56 (ra, 2H), 

1.84-2.06 (ra, 5H), 2.3 (s, 3H), 2.86-2.99 (m, 2H), 3.92 (s, 3H). 4.04 (d, 2H). 7.02 (ra. IH), 
10 7.22 (s, IH), 7.28 (s, IH), 7.36 (d, IH), 8.44 (d, IH). 8.64 (s. IH), 8.76 (s, IH), 13.12 (s. IH); 

Mass Spectrum : M+H* 490 and 492. 

[ 1 24] The product gave the following data: NMR Spectrum : (CDCI3) 1 .42- 1 .58 (m, 2H), 
1.84-2.06 (ra, 5H), 2.3 (s, 3H), 2.58 (s, 3H), 2.86-2.96 (m, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 
7.22-7.28 (ra, 2H), 7.36 (d, IH), 7.92 (ra, IH), 8.6 (s, IH), 8.76 (s, IH), 9.06 (d. IH), 12.62 (s, 
15 im: Mass Spectrum : M+H* 481. 

[125] The product gave the following data: NMR Spectrum : (CDCI3) 1.42-1.56 (m, 2H), 
1.84-2.04 (ra, 5H), 2.3 (s, 3H), 2.84-2.94 (m, 2H), 3.94 (s, 3H), 4.06 (d, 2H), 7.1 (s, IH), 7.76- 
7.36 (ra. 2H), 7.56 (d, IH), 8.22 (s, IH), 8.78 (m, 2H), 13.16 <s, IH); Mass Spectnim: M+HT 
524 and 526. 

20 [ 1 26] The product gave the foUowing data: NMR Spectrum : (CIDCla) 1 .42- 1 .56 (m, 2H), 
1.86-2.06 (m, 5H), 2.3 (s, 3H). 2.84-2.96 (m, 2H). 3.94 (s, 3H), 3.98 (s. 3H), 4.04 (d. 2H), 
6.84 (d. IH), 7.04 (m, IH), 7.2 (s, IH). 7.28 (s, IH), 8.3-8.38 (m. 2H). 8.76 (s. IH), 12.74 (s, 
IH); Mass Spectrum : M+H* 486 and 488. 

[127] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .44-1 .56 (m, 2H), 
25 1 .86-2.06 (m, 5H), 2.3-2.34 (m, 6H), 2.84-2.96 (ro, 2H), 3.86 (s, 3H), 3.98 (s, 3H), 4.04 (d, 
2H), 6.82-6.9 (m, 2H), 7.24 (s. IH), 7.36 (s, IH). 8.06 (s. IH). 8.76 (s. IH). 8.9 (s, IH), 12.64 
(s, IH); Mass Spectrum : M+H* 466. 

[128] The product gave the following data: NMR Spectrum : (CDCI3) 1.4-1.54 (m, 2H), 1.84- 
2.04 (m, 5H), 2.3 (s, 3H). 2.44 (s, 3H). 2.84-2.96 (m, 2H), 3.8 (s. 3H), 4.04 <d. 2H). 7.04 (m, 
30 IH). 7.16 (d, IH), 7.26 (s, IH), 7.38 (s, IH), 8.1 (s, IH), 8,7 (s, IH), 9.08 <s, IH), 12.46 (s, 
IH); Mass Spectrum : M+H* 470 and 472. 

[ 1 29] The product gave the following data: NMR Spectrum : (CDCI3) 1 .42- 1 .56 (ra, 2H), 
1.84-2.04 (m, 5H). 2.3 (s, 3H), 2.44 (s. 3H). 2.86-2.96 <m, 2H). 3.86 (s, 3H), 4.04 <d, 2H), 6.8 
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(m, IH), 7.18-7.22 (ro, IH), 7.24 (s, IH), 7.28 (s, IH), 7.96 (ra, IH), 8.58 (s. IH), 8.72 (s, 
IH), 12.4 is, IH); Mass Spectruro : M+H* 454. 

[130] The product gave the following data: NMR Spectrum : (CDCI3) 1 42- 1 .56 (m, 2H), 
1.84-2.04 (m, 5H), 2.28 (s, 3H), 2.34 (s, 3H), 2.86-2.96 (m, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 
5 6.88 (m, IH), 7.22-7.32 (ra, 3H), 8.12 (s. IH), 8.76 (m, 2H), 12.78 (s. IH); Mass Spectrum: 
M+H* 470 and 472. 

[131] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .78- 1 .84 (m, 4H), 
2.16 (m, 2H), 2.5-2.58 (ra. 4H), 2.66 (t, 2H), 3.98 (s, 3H), 4.28 (t, 2H), 6.72-6.8 (ra, IH), 7.16- 
7.18 (m, IH), 7.2 (s, IH). 7.34 (s, IH), 8.06-8.16 (m, IH), 8.38 (s, IH), 8.76 (s. IH), 12.76 (s, 
10 1HV Mass Spectrum : M+H^ 458. 

[132] The product gave the following data: NMR Spectrum : (CDCls) 1 .78- 1 .84 (m, 4H), 
2.16 (ra. 2H). 2.48-2.58 (ra, 4H). 2.66 (l, 2H), 3.96 (s, 3H). 4.28 (t, 2H). 7.02 (m. IH), 7.14 <s, 
IH), 7.32-7.4 (m. 2H), 8.3 (s, IH), 8.46 (d, IH), 8.78 (s, IH), 13.06 (s, IH); Mass Spectrum: 
M+H* 490 and 492. 

15 [1 33] The product gave the following data: NMR Spectrum: (CDCI3) 1 .78- 1 .84 (m, 4H), 
2.16 (m, 2H), 2.44 (s, 3H), 2.54-2.6 (m, 4H), 2.68 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 7.04 <ra, 
IH), 7.16 (d, IH). 7.3 (s. IH), 7.34 (s, IH), 8.14 (d, IH), 8.7 (s, IH), 8.8 (s, IH), 12.4 (s, IH); 
Ma.ss Spectrum : M+H* 470 and 472. 

[134] The product gave the following data: NMR Spectrum : (CDCI3) 1 .78- 1 .84 (ra, 4H), 
20 2.16 (ra, 2H), 2.44 (s, 3H), 2.5-2.6 (m, 4H), 2.66 (t, 2H). 3.86 (s. 3H). 4.28 (t, 2H), 6.72-6.8 
(m, IH), 7.16-7.2 (ra, 2H). 7.34 (s, IH). 7.96 (ra. IH). 8.46 (s. IH), 8.72 (s, IH), 12.4 (s, IH); 
Ma.ss Specuura : M+H* 454. 

[ 135] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .78- 1 .84 (m, 4H). 
2.06-2.22 (m, 2H), 2.46-2.6 (ra, 7H). 2.68 (l, 2H). 3.84 (s. 3H). 4.28 (t, 2H). 7.28 (m, 2H). 
25 7.36 (d, IH), 7.92 (d, IH), 8.7 (s. IH). 8.8 (s. IH). 9.08 (s, IH), 12.66 (s, IH); Mass Spectmm: 
M+H*481. 

[ 1 36] The product gave the following data: NMR Spectrum : (CIX;i3) 1 .78- 1 .84 (m, 4H). 
2.14 (ra, 2H), 2.3 (s, 3H), 2.5-2.6 (ra, 4H), 2.64 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 6.88 (ra, 
IH), 7.28-7.36 (m. 3H), 8.14 (d, IH), 8.78 (s, IH), 8.88 (s, IH), 12.9 (s, IH); Mass Spectnim: 
30 M+H* 470 and 472. 

[137] DMF was used as the reaction solvent The product was obtained as a dihydrochloride 
salt and gave the foUowing data: NMR Spectrum : (DMSOd*) 1-6-1.7 (m, 2H), 1.82-1.96 tm. 
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2H). 2.58-2.62 (i, 2H), 2.8 (s, 3H), 3.3-3.9 (tn, lOH), 4.02 (s, 3H), 7.4-7.6 (m, 3H), 7.95 (s, 
IH), 8.21 (s, IH), 8.8 (s, IH), 1 1.6-12.0 (ra, 2H); Mass Spectrum : M+H* 541 and 543. 

The 4-amino-6-methoxy-7-[6-(N-methylpipera2in-l-yl)-l-hexynyl]quinazoline used as 
a starling material was prepared as follows: 
5 Using an analogous procedure to that described in the second last paragraph of 

Note [115] above, 6-(N-methylpiperazin-l-yI)-l-hexyne was reacted with 4-(2-bromo- 
4-fluorophenoxy)-6-niethoxy-7-trifluororaethanesulphonyloxyquina2oline to give 4-(2-bromo- 
4-fluorophenoxy)-6-raethoxy-7-[6-(N-methylpipera2in- 1 -yl)- 1 -hexynyljquinazoline; NMR 
Spectrum : (DMSOde) 1.55-1.65 (ra, 4H), 2.16 (s, 3H), 2.3-2.45 (ra, lOH), 2.5-2.6 (ra. 2H), 4.0 
10 (s, 3H), 7.4-7.8 (m, 3H), 7.65 (s, IH), 7.98 (s, IH), 8.6 (s,lH); Mass Spectrum : M-^H* 527 and 
529. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 

6-(N-Methylpiperazin-l-yl)-l -hexyne was obtained by the reaction of 6-mesyloxy- 
15 1-hexyne with N-raethylpiperazine using an analogous procedure to that described in 
J. HeterocvcUc Chemistry . 1994.31, 1421. 

[138] The reactants were heated to 45 °C for 20 hours. The product gave the following data: 
NMR Spectrum : (CDCI3) 2.24 (s, 3H), 2.34 (s, 3H), 2.78 (s, 3H), 3.08 (s, 3H), 3.58 (s, 3H), 
5.3 (s, 2H), 7-06 (d, IH), 7.18 (d, IH), 7.3-7.52 (m, 7H), 8.64 (s, IH), 9.4 (s, IH), 1 1.87 (s, 

20 IH): Mass Spectrum : M-fH* 500. 

The 3- (N,N- dimediylcarbamoyl)-2,6-dimethylphenylisocyanate used as a starting 
material was prepared as follows: 

A solution of di-tert-butyl dicarbonate (0.081 g) in methylene chloride (1.6 ml) and a 
solution of 3-araino-N,N,2,4-tetramethylbenzaraide (J. Chem. Soc, Peiidn Trans. 1. 1973, 1-4; 

25 0.072 g) in methylene chloride (1.0 ml) were added in turn to a solution of 

4-dimethylaminopyridine (0.004 g) in methylene chloride (0.4 ml). The resultant mixture was 
stirred at ambient temperature for 20 minutes. There was thus obtained a solution of 
3-(NJN-dimethylcarbaraoyI)-2,6-diraethylphcnylisocyanate which was used without further 
purification. 

30 [139] The product gave the following data: NMR Spectrum : (DMSOde) 0.37 <m, 2H), 0.62 
(m, 2H), 1.32 (m, IH), 2.25 (s, 6H), 3.94 (s, 3H), 4.03 (d, 2H), 7.12 (s, 3H), 7.22 (s, IH), 8.07 
(s, IH), 8.66 (s, IH), 10.38 (s, IH), 11.68 (s, IH): Mass Spectrum : M+H* 393. 
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The 4-araino-7-cycIopropylniethoxy-6-methoxyquina2oline used as a starting material 
was prepared as follows 

A mixture of 4-(4-bromo-2-fluorophenoxy)-7-hydroxy-6-raethoxyquina2oline (6.99 g), 
cyclopropylraethy] chloride (2.16 g), potassium iodide (0.043 g), potassium carbonate (12 g) 
5 and DMF (200 ml) was stirred and heated to 45X for 16 hours. The mixture was cooled to 
ambient temperature and filtered. The filtrate was evaporated and the residue was purified by 
column chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluenL There was thus obtained 4-(4-bromo-2-fluorophenoxy)- 
7-cyclopropylmethoxy-6-methoxyquinazoline (7.6 g); NMR Spectrum : (DMSOdg) 0.43 (ra, 
10 2H), 0.68 (m, 2H), 1.37 (ra, IH), 4.0 (s, 3H), 4.1 (d, 2H), 7.4 (s, IH), 7.45 (m, IH), 7^7 (m, 
2H), 7.82 (ra, IH), 8.58 (s, IH), Mass Specttum : M+H* 421 and 423. 

Using an analogous procedure to that described in the last paragraph of the portion of 
Example I that is concerned with starting materials, 4-(4-bromo-2-fluorophcnoxy)- 
7-cyclopropylmethoxy-6-methoxyquina2oline (1.75 g) was reacted with ammonia in 
15 isopropanol. There was thus obtained 4-amino-7-cyclopropylmethoxy-6-meihoxyquinazoiine 
(1.75 g): NMR Spectrum : (DMSOd*) 0.36 (m, 2H). 0.58 (m, 2H), 1.3 (ra, IH), 3.88 (s, 3H). 
3.94 (d, 2H), 6.97 (s, IH), 7.39 (br s, 2H). 7.55 (s, IH), 8.25 (s, IH); Mass Spectrum : 
M+HT 246. 

[140] The product gave the following data: NMR Spectrum : (DMSOd^) 1 .23- 1 .46 (m, 6H), 

20 1.55-1.69 (m, 2H), 2.1 (s, 3H), 2.1-2.4 (m, lOH), 2.7-2.8 (m, 2H), 3.97 (s, 3H), 7.3-7.6 (m, 
3H), 7.65 (s, IH), 8.05 (s, IH), 8.7 (s, IH), 10.7 (s, IH), 12.05 (s, IH); Mass Spectnim : U+YT 
545 and 547. 

Hie 4-amino-6-methoxy-7-[6-(N-methylpiperazin-I-yl)hexyl3quina2oline used as a 
starting material was prepared as follows 

25 A mixture of 4-amino-6-methoxy-7-[6-(N-methylpipera2in-l-yl)- 

l-hexynyl]quinazoline (0.145 g), 10% palladium-on-charcoal catalyst (0.02 g) and ethanol 
(10 ml) was stirred at ambient temperature under 5 atmospheres pressure of hydrogen until 
uptake of hydrog^ ceased. The reaction mixture was filtered and the filtrate was evaporated. 
There was thus obtained the title compound as a solid (0. 142 g); Mass Spectrum : M+H^ 358. 

30 [141] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .8-2.0 (m, 6H), 2.5- 
2.7 (m. 6H), 2.79-2.85 (l, 2H), 3.6 (s, 3H), 7.2-7.4 (ra, 3H), 7.4 (s, IH). 7.73 (s, IH), 8.72 (s, 
IH), 9.3-9.45 (s, IH), 12.3 (s, IH); Mass Spectrum : M-»-H* 474 and 476. 
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The 4-araino-6 -raethoxy-7-(3-(pyrrolidin-l-yl)propyl]quinazoline used as a starting 
material was prepared by the hydrogenation of 4-amino-6-methoxy-7-(3-(pytTolidin-l-yl)- 
l-propynyljquinazoline using an analogous procedure to that described in Note [139] above. 
[142] The product gave the f oUo wing data: NMR Spectrum : (DMSOdc) 1 -6- 1 .75 (ra. 2H), 
5 2. 1 (s, 3H), 2.2-2.4 (ra, lOH), 3.3 (ra, 2H), 4.0 (s, 3H), 7.25-7.6 (ra, 3H), 7.94 (s, IH), 8.19 (s, 
IH), 8.5 (br U IH), 8.77 (s, IH). 10.87 (s. IH), 11.96 (s, IH): Mass Spectrum : 
M+H* 546 and 548. 

The 4-araino-6-raethoxy-7- { N-[3-^-methy Ipiperazin- 1 - 
yI)propyI]carbamoyl)quinazoline used as a starting material was prepared as follows :- 
10 A mixture of 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 

7-trifluororaethanesulphonyloxyquinazoline (9.7 g), palladium acetate (0.137 g), 
J,3-bis(diphenylphosphino)propane (0.402 g ), tnethylaroine (5.5 ml), DMF (60 ml) and 
methanol (1.2L) was stirred and heated to 70°C under 10 atmospheres pressure of carbon 
monoxide for 2 hours. The reaction mixture was cooled to ambient temperature and the solid 
15 was isolated, washed with methanol and dried under vacuum. There was thus obtained 
4-(2-brorao-4-fluorophenoxy)-6-methoxy-7-raethoxycarbonylquinazoline (5.96 g); NMR 
Spectrum : (DMSOdfi) 3.91 (s, 3H), 4.02 (s, 3H), 7.4-7.8 (m, 3H), 7.8 <s. IH), 8.2 <s. IH), 8.^9 
(s, IH); Mass Spectrum : M+H* 407 & 409. 

A mixture of a portion (2 g) of tbe product so obtained, 2,4,6-triraethoxybenzylamine 
20 hydrochloride (2.34 g), anhydrous potassium carbonate (2.76 g) and DMF (20 ml) was stirred 
and heated to 70°C for 2 hours. The mixture was cooledto ambient temperaluie and diluted 
with water. Tlie resultant solid was isolated, washed in turn with water and diethyl ether and 
dried under vacuum at 80**C. There was thus obtained 6-raethoxy-7-mcthoxycarbonyl- 
4-(2,4,6-trimethoxybenzylamino)quinazoline (1.9 g); NMR Soectrum : (DMSOde) 3.75-3.85 
25 (m, 15H), 4.55 (d, 2H), 6.3 (s, 2H), 7.8 (ra, 2H), 7.9 (m, IH), 8.45 (s, IH); Mass Spectrum : 
M-hH* 414. 

A portion (1.8 g) of the material so obtained was suspended in a mixture of THE 
(27 ml), methanol (14 ml) and water (14 ml) and lithium hydroxide (0.945 g) was added 
portionwise. The resultant mixture was stirred at ambient temperature for 2 hours. The 
30 mixture was concentrated by evaporation and acidified to pH4 by the addition of 2N aqueous 
hydrochloride acid. The resultant solid was isolated, washed in turn with water and dietiiyl 
ether and dried at SOX. There was thus obtained 7-carboxy-6-methoxy- 
4-(2,4,6-trimethoxybenzylaraino)quinazoline (1.68 g); NMR Spectrum : (DMSOde) 3.7-3.9 
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(m, 12H). 4.55 (s, 2H), 6.28 (s, 2H), 7.7-7.9 (m, 3H), 8.42 (s, IH); Mass Spectrum : 
M+H* 400. 

A mixture of a portion (0.3 g) of the material so obtained, 
3-(N-methylpiperazin-l-yl)propylamine (0.33 g), N-hydroxybenzctriazole (0.13 g), 
5 l-(3-diraethylarainopropyl)-3-ethylcarbodiimide hydrochloride (0.287 g) and DMF (3 ml) was 
stirred at ambient temperature for 16 hours. DOute aqueous potassium carbonate solution was 
added and the resultant solid was isolated, washed in turn with water and diethyl ether and 
dried at 60*'C under vacuum. There was thus obtained 6-methoxy-7-{N-[3- 
^-methylpiperazin- 1 -yl)propyl]carbaraoyl }-4-(2,4,6-triraethoxybenzylamino)quinazoline 
10 (0.285 g); NMR Spectrum : (DMSOdc) 1.58-1.7 (m, 2H). 2.1 1 (s. 3H), 2.2-2.4 (m, lOH), 3.2- 

1"* 

C 3.4 (m, 2H), 3.7-3.92 (m, 1 2H), 4.5 1 (ra, 2H), 6.3 (s, 2H). 7.7-7.86 (m, 3H), 8.3-8.4 (br t, 1 H). 

j~I 8.42 is, IH); Mass Spectrum : M+H^ 539. 

^ A mixture of the material so obtained, irifluoroacetic acid (2 ml), anisole (0.2 ml) and 

il concentrated sulphuric acid (0.2 ml) was stirred at ambient temperature for 2 hours. The 

w. 

J IS mixture was evaporated and the residue was partitioned between diethyl ether and a 

2M aqueous potassium carbonate solution. The aqueous solution was evaporated and the 
O residue was extracted with methanol. The methanolic extracts were evaporated and the 

fi resultant solid was dried under vacuum. There was thus obtained 4-amino-6-methoxy- 

^ 1- { N-[3-(N-methylpiperazin- 1 -yl)propyl]carbamoyl )quinazoline (0.086 g). Mass Spectrum : 

20 M+ir359. 

1 143] The product gave the foUowing data: NMR Spectrum : (DMSOde) 1 .88-2.02 (m, 2H), 
3.18-3.25 (m, 2H). 4.0 (s, 3H). 4.0-4.08 (m. 2H), 6.88 (s, IH). 7.22 (s, IH), 7.3-7.6 (m, 4H), 
7.98 (s, IH), 8.22 (s, IH), 8.55-8.6 (br t, IH), 8.8 (s, IH), 10.9 (s, IH), 11.98 <s, lH);Mass 
Soectrum : M+H* 514 and 516. 

25 TTie 4-amino-6-racthoxy-7-{N-[3-(N-methylpiperazin- 1 - 

yl)propyl]carbamoyl}quinazoline used as a starting mat»ial was prepared by the reaction of 
7-carboxy-6-methoxy-4-(2,4,6-trimethoxybenzylaraino)quinazolincand 
3-(l-iraidazolyl)propylamine and subsequent cleavage of the 2,4,6-trimcthoxybenzyl group 
using analogous procedures to those described in Note [142] above. 

30 [144] The product gave the foUowing data: NMR Spectrum : (DMSOd^) 2.2 (s, 3H), 3.18- 
3.24 (m. 4H). 3.3-3.4 (ra, 4H), 3.97 (s, 3H), 7.18 (s, IH), 7.3-7.6 (m. 3H), 7.98 (s, IH), 8.65 
(s, IH), 10.6 (s, IH), 12.12 (s, IH); Mass Spectrum : M+HT 461 and 463. 
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The 4-ainino-6-methoxy-7-Q!J-methyIpiperazin-l-yl)quinazoline used as a starting 
materia] was prepared as follows :- 

A mixture of 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-trifluoromethanesulphonyloxyquina2oline (0.8 g), l-inethylpiperazine (0.35 ml), caesium 

carbonate (0.78g), l,r-bis(diphenylphosphino)ferrocene (0.088 g), 

bis(dibenzylideneacetone)paIladium (0.046 g) and toluene (12 ml) was stirred and heated to 
1(X)°C for 6 hours. The mixture was cooled to ambient temperauire and partitioned between 
ethyl acetate and water. The organic extract was washed with a saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulphate and evaporated. The residue was 
purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There was thus obtained 4-(2-bromo-4-£luorophenoxy)- 
6-methoxy-7-(N-methylpiperazin-l-yl)quina20line (0.26 g); NMR Specmim : (CDCI3) 2.4 (s, 
3H). 2.66-2.68 (m, 4H), 3.34-3.38 (m, 4H), 4.05 (s, 3H), 7.1-7.44 (m, 3H). 7.38 (s, IH), 7.55 
(s. IH), 8.58 (s, IH); Mass Soectnim : M+PT 447 and 449. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 
[ 1 45] The product gave the following data: NMR Spectrum : (DMSOde) 1 -43 (s, 9H>, 3.13- 
3.19 (m, 4H), 3.45-3.55 (ra, 4H), 4.0 (s, 3H), 7.2 (s, IH), 7.35-7.6 {m, 3H), 8.02 (s. IH), 8.65 
is, IH), 10.65 (s, IH), 12.1 (s, IH); Mass Spectrum : M+H* 547 and 549. 

The 4-araino-7-Qi-(ieTi-butoxycarbonyl)pipera2in-l-yl]-6-methoxyquinazoUne used as 
a starting material was prepared from as foUows :- 

The procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
l-(tert-butoxycarbonyl)pipMazine was used in place of I-methylpiperazine. There was thus 
obtained 4-(2-brorao-4-fluorophenoxy)-6-raethoxy-7-[N-(tert-butoxycarbonyl)piperazin- 
l-yl]quinazoline; NMR Soectnim : (CDCI3) 1.5 (s, 9H), 3.22 (ra, 4H), 3.66 (m. 4H), 4.08 (s, 
3H), 7.1-7.46 (ra, 3H), 735 (s, IH), 7.57 (s, IH), 8.58 (s, IH); Mass Spectrum: M+H* 533 
and 535. 

The materia] so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material 
[ 146] The product gave the following data: NMR Spectrum : (DMSOde) 1 .75-1 .85 (m, 2H), 
2.3-2.45 (m, 6H), 3.25-3.35 (m, 2H), 3.6-3.68 (m, 4H), 4.0 (s, 3H), 6.7 (s, IH), 6.89 <t, IH), 
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7.35-7.6 (m, 3H), 7.88 (s, IH), 8.51 (s, IH), 10.3 (s, IH), 12.25 (s, IH): Mass Spectnim : 
M+H* 505 and 507. 

The 4-araino-6-methoxy-7-(3-morpholinopropylainino)quinazoline used as a staiting 
material was prepared from as follows :- 
5 The procedure described in the first paragraph of the portion of Note [144] above 

which is concerned with the preparation of starting materials was repeated except that 

3- morpholinopropylamine was used in place of 1-methylpiperazine. There was thus obtained 

4- (2-bromo-4-fluorophenoxy)-6-methoxy-7-(3-moipholinopropylaraino)quina2oline; NMR 
Spectrum : {CDCI3) 1.9-2.0 (ra. 2H). 2.48-2.6 (ra, 6H), 3.35-3.42 (m, 2H), 3.78-3.82 (in, 4H), 

10 4.07 (s, 3H), 6.4-6-48 (t, IH), 6.86 (s, IH). 7.1-7.42 (m, 3H), 7.43 (s. IH), 8.5 (s, IH); Mass 

Specuum : M+H* 491 and 493. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [115] above to give the required starting material. 

( 147] The product gave the following data: NMR Spectrum : (DMSOde) 2.0-2.12 (ra, 2H), 
15 3.15-3.25 (ra, 2H), 4.0 (s, 3H), 4.05-4.12 (ra, 2H), 6.45-6.5 (t, IH), 6.68 (s, IH), 6.9 (s, IH), 

7.22 is, IH), 7.35-7.6 (ra, 3H), 7.65 (s, IH), 7.88 (s, IH), 8.55 ts, IH), 10.35 (s, IH), 12.22 (s, 

IH); Mass Spectrum : M+H* 486 and 488. 

The 4-araino-7-(3-imidazol-l-ylpropylamino)-6-methoxyquinazoline used as a starting 

material was prepared from as follows :- 
20 TT^e procedure described in the first paragraph of the portion of Note [144] above 

which is concerned with the preparation of starting materials was repeated except that 

3-imidazol-l-ylpropylaraine was used in place of 1-methyIpiperazine. There was thus 

obtained 4-(2-brorao-4-fluorophenoxy)-7-(3-iraidazol- I-ylpropylamino)- 

6-methoxyquina2oline; NMR Spectrum : (CDCI3) 2.2-2.3 (m, 2H), 3.3-3.4 (m, 2H), 4.05 (s, 
25 3H), 4.1-4.15 (m, 2H), 5.04-5.13 (br t, IH), 6.88 (s, IH), 6.96 (s, IH), 7.1 (s, IH), 7.15-7.5 

(ra, 3H), 7.45 (s, IH), 7.52 (s, IH). 8.55 (s, IH); Mass Spectrum : M+H^ 472 and 474. 

The material so obtained was reacted with ammonia using an analogous proceduie to 

that described in the last paragraph of Note [115] above to give the required starting raatwiaL 

[ 148] The reactants were heated to 45°C for 20 hours. The product ^ave the following data: 
30 NMR Spectrum : (CDCI3) 1.2-1.4 (ra, 2H), 1.66-1.94 (ra. 5H). 2.14 (s, 3H), 2.16 (s, 3H), 2.26 

(s, 3H), 2.7 (ra, 2H), 2.78 (s, 3H), 2.98 (s, 3H), 3.94 (s, 3H), 4.04 (d, 2H). 7.0 (d, IH), 7.18 (d, 

IH), 7.24 (s, IH). 8.02 (s, IH). 8.64 (s, IH), 10.36 (s, IH), 11.72<s, IH): Mass St)ectnim : 

M+HT 521. 
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[149] The product gave the following data: NMR Spectrum : (CDCI3) 1.73 (m, 4H), 2.09 (m, 
2H), 2.28 (s, 3H), 2.48 (br m. 4H). 2.57 (t, 2H), 3.35 (s, 3H), 4.18 (i. 2H), 5.24 (s. IH), 7.08 
(d. 2H), 7.19 (s. IH). 7.27 (t, IH). 7.42 (s, IH), 8.61 (s, IH), 9.72 (s. IH), 12.19 (s, IH); Mass 
Spectrum : M+H* 470 and 472. 
5 [150] The product gave the foUowing data: Mass Spectrum : M+H* 450 and 4«?9 

The 4-amino-7-(3-raethoxypropylamino)-6-racthoxyqumazoline used as a starting 
material was prepared from as follows :- 

Tlie procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repealed except that 
10 3-methoxypropylaraine was used in place of l-methylpiperazine. There was dius obtained 
4-(2-bromo-4-fluorophenoxy)-7-(3-methoxypropylaraino)-6-methoxyquinazoIine. 

TTie material so obtained was reacted witii ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 
[151] The product gave the following data: Mass Soectnim : M+H* 42 1 and 423. 
15 The 4-amino-7-(2-aminoethylamino)-6-methoxyquina2oIine used as a starting material 

was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
ethylenediamine was used in place of l-methylpipenudne. There was thus obtained 
20 7-(2-amLnoethylamino)-4-(2-bromo-4-fluorophenoxy)-6-methoxyquinazoline. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [1 15J above to give the required starting material 
[152] The product gave the foUowing data: Mass Spectrum: M+H* 491 and 493. 

The 4-araino-7-IN-(2-<liethyIarainoethyl)-N-methylamino]-6-methoxyquinazoline used 
25 as a starting material was prepared from as follows :- 

The procedure described in the first paragraph of the poition of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
N-(2-diethyIaminoethyl)-N-methylamine was used in place of 1-methylpiperazine. There was 
thus obtained 4-(2-bromo-4-fluorophenoxy>7-[]^I-(2-diethylarainoethyl)-N-raethylaraino]- 
30 6-methoxyquinazoIine. 

The material so obtained was reacted with ammonia using an analogous proce^Jure to 
that described in the last paragraph of Note [1 15] above to give the required starting materiaL 
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Example 3 1 -(T-benzy loxy-6- methoxyq uinazoli n-4-y I)-3-(2,6-dichloropheny l)u rea 

2,6-Dichlorophenyl isocyanate (0.745 g) was added to a solution of 4-ainino- 
7-ben2yloxy-6-raethoxyquinazoline (0.279 g) in chloroform (10 ml) and the reaction mixture 
was stirred at ambient temperature for 16 hours. The resultant precipitate was isolated by 
5 filtration. There was thus obtained the title compound (0.343 g); NMR Spectrum : (DMSOde) 
3.96 is, 3H), 5.32 (s, 2H). 7.35-7.60 (m, lOH), 8.1 (s, IH), 8.69 (s, IH), 10.65 (s. IH), 12.09 
(s, IH); Mass Spectrum : M+H* 467 & 469. 

Example 4 l-(2,6-dichlorophenyl)-3-(6,7-dimethoxyquInazoljn-4-yl)urea 
10 Using an analogous procedure to that described in Example 3, 2,6-dichlorophenyl 

isocyanate was reacted with 4-araino-6,7-diraethoxyquinazoline (European Patent Application 
No. 30156, Chemical Abstract volume 95, abstract 187290) to give the title compound; NMR 
SpecUTim : (DMSOde) 3.96 (s, 3H), 7.31 (m, 2H), 7.38 (t, IH), 7.5 (d, 2H), 7.6 (d, 2H), 8.43 
(s, IH), 8.7 (s, IH), 10.61 (s, IH), 12.09 (s, IH); Mass Soectnim : M+H^ 393 & 395. 

15 

Example 5 1 -(2,6-djchlorophenyl)-3-[6-medioxy-7-(N-methyipiperidin- 
4-ylmethoxy )qui nazoli n-4-yl]-3-methylurea 

6-Mcthoxy-4-methylaraino-7-(N-methylpiperidin-4-ylmethoxy)quina2oline (0.195 g) 
was added to 2,6-dichlorophenyl isocyanate (0.3 g) under argon and the solids were mixed 

20 together using a spatula. The mixture was heated to 85 °C with gentle mixing for 40 minutes. 
The mixture was cooled to ambient temperature, dissolved in a mixture of chloroform 
(15 ml) and methanol (5 ml) and purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and a 1% aqueous ammonium hydroxide 
solution as eluenL There was thus obtained the title compound (0.016 g); NMR Spectrum : 

25 (CDCb) 1.5 (ra, 2H), 1.98 (ra, 5H). 2.3 (s, 3H), 2.91 (d, 2H), 3.6 (s, 3H). 4.02 (s, 3H). 4.03 <<1, 
2H). 7.1 (t, IH), 7.28 (s. 2H), 7.37 (d, 2H), 8.61 (s, IH), 8.96 (s. IH); Mass Soectnim: 
M+H* 504. 

The 6-methoxy-4-methylaraino-7-(N-methylpiperidin-4-ylmetfioxy)quinazoline used 
as a starting material was obtained as follows :- 
30 A mixture of 4-chloro-6-methoxy-7-(N-mediylpiperidin-4-ylmethoxy)quinazoline 

(1 g) and methylamine (IM solution in THF; 20 ml) was heated with agitation in a Carius tube 
at 120°C for 16 hours. The Carius tube was cooled and opened and the reaction mixture was 
evaporated. The residue was partitioned betw^n chloroform and a 2N aqueous sodium 
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hydroxide solution. The chloroform solution was dried over magnesium sulphate and 
evaporated and the resultant solid was washed with methyl tert-butvl ether (20 ml). There was 
thus obtained the required starting material (0.48 g); NMR Spectrum : (DMSOda) 1 33 (m, 
2H), 1.8 (m, 5H), 2.14 (s, 3H), 2.76 (d, 2H), 2.96 (d, 3H), 3.85 (s, 3H), 3.92 (d, 2H), 7.03 (s, 
5 IH), 7.51 (s. IH), 7.84 (q, IH), 8.31 (s, IH). 

Example 6 l-[6-inethoxy-7-(N-inethylpiperidin-4-ylmethoxy)quinazoIin-4-yl]- 

3- (2-mediylbenzyl)urea 

Using an analogous procedure to that described in Example 3, 2-meihylbenzyl 
10 isocyanaie was reacted with 4-amino-6-raethoxy-7-CN-inethyIpiperidin- 

4- ylmethoxy)quinazoline. The resultant solid was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous 
ammonium hydroxide solution as eluent. There was thus obtained the title compound; NMR 
Spectnim : (CDCI3) 1.39-1.56 (ra, 2H), 1.84-2.04 (m, 5H), 2.29 (s, 3H), 2.39 (s, 3H). 2.9 (d. 

15 2H). 3.92 (s, 3H), 4.03 (d, 2H), 4.66 (d, 2H), 7.21 (m, 4H), 7.34 (m. 2H), 8.6 (s, IH). 8.74 <s, 
IH), 10.44 (t, IH); Mass Spectrum : M+H* 450. 

Example 7 l-(2,6-dichIorophenyl)-3-(thieno[3,2^pyrimidin-4-yl)urea 

2,6-Dichlorophenyl isocyanate (0.075 g) was added to a mixture of 
20 4-aminoihieno[3,2-i/jpyriraidine (Tetrahedron. 1971, 27, 487; 0.201 g) and acetonitrilc 
(16 ml) and the resultant mixture was stirred at ambient temperature for 16 hours. The 
precipitate was isolated and washed in turn with diethyl ether and methanol. There was thus 
obtained the title compound (0.31 g); NMR Spectrum : (DMSOde) 7.25 (t, IH), 7.45 (d, IH), 
7.55 (d, IH), 7.95 (d, IH), 8.4 (s, IH), 8.8 (s, IH). 1 1.7 (br s, IH) : Mass Spectrum : M+H* 339 
25 and 341 ; Elemental Analvsis : Found C, 45.8; H, 2.4; N, 16.5; C13H8CI2N4OS requires C. 
46.03; H,2.38; N, 16.52%. 

Examples (£)-3-{443-(2,6-dichlorophenyI)urado]thieno[3,2-<]pyriiradin-6-yI}acryUc 
acid 

30 Hydrogen chloride gas was bubbled during 3 hours through a stirred solution of 

tert-butyl (£)-3-{4-[3-(2,6-dichlorophenyl)ureido]thieno[3,2-i/]pyrijnidin-6-yl}acrylate (1.4 g) 
in methylene chloride (200 ml) which had been cooled in an ice-batfa to O^'C. The mixture 
was evaporated and there was thus obtained the title compound as its hydrochloride salt; 
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(1.3 g); NMR Spectrum : (DMSOde and CF3COOD) 6.6 (d, IH, J = 16Hz), 7.4 (t, IH), 7.65 (d, 
2H), 7.95 (d, IH), 7.96 (s, IH), 8.9 (s, IH); Mass Spectrum : M+H* 409, 41 1 and 413. 

The tert-butyl (£)-3-{4-[3-(2,6KiichlorophenyI)ureido)thicno[3,2-£f]pyriraidin- 
6-y] }acrylate used as a starting material was obtained as follows :- 
5 A mixture of methyl 3-arainothiophene-2-carboxylate (94 g), forraaraidine acetic acid 

salt (187 g) and 2-hydroxyethyl methyl ether (1 L) was stirred and heated to reflux for 3 hours. 
The mixture was cooled to ambient temperature and water (400 ml) was added. The resultant 
solid was isolated, washed thoroughly with water and with diethyl ether and dried tuider 
vacuum. TTiere was thus obtained 3,4-dihydrothieno[3,2-ifJpyrimidin-4-one (65 g); NMR 

10 Spectrum : (DMSOde) 7.4 (d, IH), 8.15 (s, IH), 8.18 (d, 2H); Mass Spectrum : M+Na^" 175. 

A mixture of a portion (20 g) of the material so obtained, thionyl chloride (250 ml) and 
DMF (1 ml) was heated to reflux for 2 hours. The mixture was evaporated. Toluene was 
added and the mixture was evaporated. The residual solid was partitioned between ethyl 
acetate and a saturated aqueous sodium bicarbonate solution. Hie organic layer was washed 

15 in turn with water and brine, dried over magnesium sulphate and evaporated. The solid so 
obtained was triturated under petroleum ether (b.p. 60-80°C), re-isolated and dried under 
vacuum. There was thus obtained 4-chlorothieno[3,2-iflpyrimidine (18.5 g); NMR Spectrum : 
(CDCI3) 7.65 (d, IH), 8.1 (d, IH), 9.0 (s, IH); Mass Spectrum : M* 170 and 172. 

A portion (17 g) of the material so obtained was dissolved in DMF (100 ml). Sodium 

20 methylthiolate (9.1 g) was added and the mixture was stirred at ambient temperature for 
1.5 hours. The mixture was partitioned between ethyl acetate and water. Hie organic layer 
was washed with brine, dried over magnesium sulphate and purified by column 
chromatography on silica using a 9:1 mixture of methylene chloride and ethyl acetate as 
eluenL There was thus obtained 4-methylfliiothieno[3,2-i/)pyriraidine (16.5 g); NMR 

25 Spectrum : (CDCb) 2.76 (s, 3H), 7.5 (d, IH), 7.85 (d, IH). 8.97 (s, IH). 

A portion (5.5 g) of the material so obtained was dissolved in THF (20 ml) and cooled 
to -78*'C. A solution of lithium diisopropylamide [prepared using diisopropylamine (10.5 ml) 
and n-butyllithium (2.5M in THF; 30 ml)] was added and the mixture was stirred at -78*'C for 
1 hour. DMF (7 ml) was added and the mixture was allowed to warm to ambient temperature 

30 and was stirred for 16 hours. The resultant mixture was partitioned between ethyl acetate and 
a saturated aqueous ammonium chloride solution. The organic layer was evaporated and the 
residue was purified by column chromatography on silica using a 9:1 mixture of roethyl^e 
chloride and ethyl acetate as eluenL There was thus obtained 6-formyl- 
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4-methylthiothieno[3,2-^pyriinidine (4.1 fi: NMR Spectrum : (CDCI3) 2.78 (s, 3H), 8.13 <s, 
IH), 9.04 (s, IH), 10.23 (s, IH); Mass Spectrum : M+H* 21 1. 

tert-Butoxycarbonylmethvlenetriphenvlphosphorane (20.6 g) was zdded portion wise to 
a solution of 6-formyI-4-raethylihiothieno[3,2-</|pyriniidine (9.6 g) in methylene chloride 
5 (500 ml) and the mixture was stirred at ambient temperature for 16 hours. The mixture was 
concentrated to half of its original volume and poured onto a column of silica. The column 
was eluted initially with methylene chloride followed by a 19:1 mixture of methylene chloride 
and ethyl acetate. The raatmal so obtained was triturated under petroleum ether (b.p. 60- 
80*'C), re-isolated and dried under vacuum. There was thus obtained tert-butyl 

10 (£)-3-(4-methyIthiothieno[3,2-</)pyrimidin-6-yI)acrylate (12 g); NMR Spectrum : (CDCI3) 
1.54 is, 9H), 2.76 (s. 3H), 6.42 (d, IH, J = 15 Hz), 7.53 (s, IH), 7.8<d, IH), 8.94 (s, IH); 
Mass Spectrum : M+H* 308. 

A portion (2.9 g) of the material so obtained was dissolved in mediylene chloride 
(2(X) ml) and m-chloroperoxybenzoic acid (70% ; 9.25 g) was added. Tlie resultant mixture 

15 was stirred at ambient temperature for 2 hours. The mixture was washed with an aqueous 
sodium bisulphite solution. The organic layer was washed with a dilute (5%) aqueous sodium 
bicarbonate solution and with brine, dried over magnesium sulphate and evaporated. There 
was thus obtained tert-butyl (£)-3-(4-methylsuIphonylthieno(3^-£fjpyriraidin-6-yl)aciylate 
(3-1 g); NMR Spectrum : (CDQa) 1.55 (s, 9H), 3.39 (s, 3H), 6.6 (d, IH, J = 16 Hz), 7.71 (s, 

20 IH), 7.85 (d, IH), 9.3 (s,lH). 

A solution of the sulphone so obtained (3 g) in THF (100 ml) was cooled at 0°C and 
gaseous ammonia was bubbled through the solution for 2 hours. The mixture was ev2qx)raij6d 
and the residue was triturated under diethyl ether. The solid so obtained was purified by 
column chromatography on silica using a 49:1 mixture of methylene chloride and methanol as 

25 eluenL There was thus obtained tert-butyl (£)-3-(4-aminothieno{3,2-<flpyriniidin-6-yl)acrylate 
(1.7 g); NMR Spectnim : (CDCI3) 1.55 (s, 9H), 5.25 (br s, 2H), 6.38 <d, IH, J = 16 Hz), 7.51 
(s, 1H),7.76 (d, IH), 8.6 (s, IH): Mass Spectrum: M+H* 277. 

A mixture of the material so obtained, 2,6-dichloropbenyl isocyanate (I.4I g) and 
methylene chloride (250 ml) was stirred at ambient temperature for 3 hours. Water was added 

30 and the organic layer was separated, washed with water and brine, dried over magnesium 
sulphate and evaporated. The residue was purified by column chromatography on silica using 
a 49:1 mixture of methylene chloride and methanol as eluent. There was thus obtained 
igt-butyl(iE)-3-{4-[3-(2,6-dichIorophenyl)ureido]thjeno{3,2-^pyriraidin-6-yl}acty^^ 
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(1.5 gV. NMR Spectrum : (CDCI3) 1.57 (s, 9H), 6.29 (d, IH, J = 16 Hz), 7.3 (t, IH), 7.53 (d, 
2H), 7.55 (s, IH), 7.74 (d. IH), 8.8 (s, IH), 9.95 (br s, IH), 11.8 (br s, IH); Mass Sjoectrum : 
M+H^ 465, 467 & 469. 

Example 9 (£)-3-{ 4-[3-(2,6-djchlorophenyl)ureido]thieiio[3,2^pyrinudin-6-yI}- 
N-(2-piperidinoetfayl)acryIainide 

Diphenylphosphoryl azide (0.085 ml) was added to a mixture of 
(£)-3-{4-[3-(2,6-dichloropheny])ureido]thienoI3,2-i/]pyrimidiJi-6-yl}acrylic acid 
hydrochloride salt (0.1 1 g), 2-piperidinoethylamine (0.064 g), triethylaraine (0.07 ml) and 
DMF (1.5 ml). The mixture was stirred at ambirat temperature for 16 hours. The mixture 
was evaporated and the residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and methanol as eluenL The material so 
obtained was triturated under diethyl ether, isolated, washed with diethyl ether and dried under 
vacuum. There was thus obtained the tide compound (0.087 g); NMR Spectrum : (DMSOde 
and CF3COOD) 1.3-1.5 (m, IH), 1.6-1.8 (m, 4H), 1.85 (d, 2H), 2.95 (t, 2H), 3.2 (t, 2H), 3.55 
(d. 2H). 3.6 (u 2H). 6.82 (d, IH, J = 16 Hz), 7.4 (t, IH), 7.6 (d, IH). 7.86 (s. IH), 7.86 (d. IH), 
8.95 (s. IH); Mass Spectrum : M+H* 519 and 521. 

Example 10 

Using an analogous procedure to that described in Example 9, the appropriate 
amine was reacted with (£)-3-{4-[3-(2,6-dichlorophenyl)ureido]thieno[3,2-</lpyrimidin- 
6-yl} acrylic acid to give the compounds described in Table IL 

Table n 




No. 


R* 


r'' 


Note 


1 


2-dimethyIaminoethyl 


hydrogen 


<a) 
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2 


3-dimethylaminoprop}'l 


hydrogen 


(b) 


3 


2-pyrrolidin- 1 -ylethyl 


hydrogen 


(c) 


4 


3-(2-oxopyrrolidin- 1 -yOpropyl 


hydrogen 


(d) 


5 


3-raorpholinopropyl 


hydrogen 


(e) 


6 


3-(4-raethylpipera2in- 1 -yl)propyl 


hydrogen 


(0 


7 


3-iraidazol- 1-ylpropyl 


hydrogen 


(g) 


8 


4-pyridylmethyl 


hydrogen 


(h) 


9 


2-(2-pyridyl)ethyl 


hydrogen 


(i) 


10 


2-(2-pyridyl)ethyl 


methyl 


(i) 



Notes 

(a) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 2.9 
(s, 6H), 3.25 (t, 2H), 3.6 (t, 2H), 6.9 (d, IH, J = 16 Hz), 7.42 (t, IH), 7.65 (d, 2H), 7.85 (d, 
IH), 7.88 (s, IH), 9.05 (s, IH); Mass Spectrum : M+H* 479 and 481. 

(b) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 1.8- 
1.9 (ra, 2H), 2.81 (s, 3H), 3.15 (m, 2H), 3.3 (t, 2H), 6.84 (d, IH, J = 19 Hz), 7.45 (t. IH). 7.6 
(d, 2H), 7.81 (d, IH). 7.85 (s, IH), 9.02 (s, IH); Mass Spectrum : M+H* 493 and 495. 

(c) The product gave the following data: NMR Spectrum : (DMSOd^ and CF3CCX)D) 1.8- 
1.95 (m, 2H), 1.95-2.1 (m, 2H), 3.0-3.15 (ra, 2H), 3.3 (t, 2H), 3.55 (t, 2H), 3.55-3.7 (m. 2H). 
6.8 (d. IH), 7.42 (t, IH), 7.6 (d, 2H), 7.82 (d. IH). 7.84 (s, IH), 8.9 (s. IH); Mass Spectrum : 
M+ir 505 and 507. 

(d) The product gave the foUowing data: NMR Spectrum : (DMSOd^ and CF3COOD) 
1.65-1.75 (ra, 2H), 1.9-2.0 (m, 2H), 2.3 (t, 2H), 3.25 (t, 2H), 3.3 (t, 2H), 3.4 (t, 2H). 6.25 (d. 
IH, J = 16 Hz), 7.42 (t, IH), 7.62 (d, 2H). 7.81 (d, IH). 7.85 (s. IH). 9.12 (s. IH); Mass 
Spectrum : M+H* 533 and 535. 

(e) The product gave the following data: NMR Spectrum : (DMSOd^ and CF3COOD) 
1.85-2.0 (m, 2H), 3.0-3.25 (m, 4H). 3.3 (t, 2H). 3.5 (d, 2H), 3.7 (t, 2H), 4.0 (d. 2H), 6.9 (d, IH, 
J = 16 Hz), 7.45 (t, IH), 7.61 (d. 2H), 7.85 (d, IH), 7.87 (s, IH), 9.08 (s. IH); Mass Soectnim : 
M+¥t 535 and 537. 

(1) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 
1.85-2.0 (m, 2H), 2,95 (s. 3H), 3.2-3.4 (m, 6H), 3.4-4.0 (br m, 6H). 6.85 (d, IH, J = 14 Hz), 
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7.42 (u IH), 7.65 (d, 2H), 7.82 (d, IH), 7.85 (s, IH), 9.0 (s, IH); Mass Spectrum : M+H^ 548 
and 550. 

(g) The product gave the foUowing data: NMR Spectrum : (DMSOde and CF3COOD) 2.0- 
2.1 (in, 2H), 3.25 (t, 2H), 4.25 (t, 2H), 6.75 (d. IH, J = 15 Hz). 7.2-7.3 (d, IH), 7.4 (t, 2H). 7.6 

5 (d, 2H), 7.85 (m, 2H), 8.9 (s, IH), 9.2 (s, IH); Mass Spectrum : M+H" 516. 

(h) The product gave the foUowing data: NMR Spectrum : (DMSOdg and CF3COOD) 4.75 
(br s, 2H), 6.95 (d. IH, J = 15 Hz), 7.4 (t, IH), 7.6 (d, IH), 7.85 (s, IH), 7.87 (d, IH), 8.05 (d, 
2H), 8.9 (d, 2H), 8.93 (s, IH); Mass Spectrum : M+H* 499 and 501. 

(i) The product gave the foUowing data: NMR Spectrum : (DMSOd^ and CF3COOD) 3.25 
10 (t, 2H), 3.7 (t, 2H), 6.8 (d, IH, J = 15 Hz), 7.42 (t, IH), 7.62 (d, 2H), 7.75 (d. IH), 7.83 (s, 

IH), 8.0 (i, IH), 8.05 (d, IH), 8.58 (t, IH), 8.9 (d, IH), 9.0 (s, IH); Mass Spectrum : M+H* 
513 and 515. 

(j) The product gave the foUowing data: NMR Specu^m : (DMSOde and CF3COOD) 3.4 
(s, 3H), 5.0 (s, 2H), 7.35-7.5 (m, 2H), 7.61 (d, 2H), 7.8 (d, IH), 7.98 (s, IH), 7.85-8.1 (m, 2H), 
15 8.6 (t, IH), 8.9 (d, IH), 9.0 (s, IH); Mass Spectrum : M+H* 513 and 515. 

Example 11 1 -benzy I-3-I6-methoxy-7-(N-methylpiperidin-4-yImethoxy)quinazolin- 
4-yl]urea 

Using an analogous procedure to that described in Example 1 except that the Feaction 
20 mixture was heated to 35°C for 16 hours, benzyl isocyanate was reacted with 4-araino- 

6-methoxy-7-(N-raethylpiperidin-4-yImethoxy)quinazoline to give the title compound; NMR 
Spectrum : (DMSOde): 1.3-1.5 (m, 2H). 1.8-1.9 (m, 4H). 1.95 (t, IH), 2.2 (s. 3H). 2.8 (br d. 
2H), 3-9 (br s, 3H), 4.0 (br d, 2H), 4.5 (br d, 2H), 7.2-7.3 (m, 2H), 7.3-7.4 (m, 4H), 8.0 (br s, 
IH), 8.55 0>r s, IH), 10.2-10.5 (br s, IH). 10.4 (t, IH); Mass Spectrum : M+H* 436. 

25 

Example 12 l-[6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazoUn-4-yI]- 
3-pheneliiylurea 

Using an analogous procedure to that described in Example 3, phenethyl isocyanate 
was reacted with 4-amino-6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazoline to give 
30 the title compound; NMR Spectrum : (CDCI3) 1.48 (m, 2H), 1.98 (m, 5H), 2.29 (s, 3H), 2.91 
(m, 4H), 3.7 (q, 2H), 4.02 (d. 5H). 7.28 (ra, partiaUy obscured by CHCI3 peak), 8.47 <s, IH). 
8.65 (s, IH), 10.1 is, IH): Mass Spectrom : M+H* 450. 
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Example 13 

Using an analogous procedure to thai described in Example 1 except that, unless 
otherwise stated, chloroform was used in place of methylene chloride as the reaction solvent, 
the appropriate 4-aminoquinazoline was reacted with the appropriate isocyanate to give the 
5 compounds described in Table ID. 

Table m 




No. 






(R')n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylraethoxy 


4-chloro 


<a) 


2 


raethoxy 


N-raethylpiperidin-4-ylraethoxy 


3,4-dichloro 


(b) 


3 


methoxy 


N-raethylpiperidin-4-ylraethoxy 


3,5-dichloro 


(c) 


4 


methoxy 


N-methylpiperidin-4-ylmethoxy 


4-brorao 


(d) 


5 


methoxy 


N-methyIpiperidin-4-ylraethoxy 


4-nitro 


(e) 



10 Notes 

(a) DMF was used in place of methylene chloride as the reaction solvit The product 
gave the foUowing data: NMR Spectrum : (CDCI3) 1.48 (m, 2H), 1.97 (m, 5H), 2.29 (s, 3H), 
2.91 (ra, 2H), 3.81 (s, 3H). 4.04 (d. 2H). 7.25 (s, 2H), 7.3 (d, 2H), 7.57 (d, 2H), 8.73 (s, IH), 
8.91 (s, IH), 12.5 (s, IH); Mass Spectrum : M+H* 456 and 458. 
15 (b) The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .5 1 (m, 2H), 1 .92 (ra, 
5H), 23 (s, 3H). 2.92 (d. 2H). 3.9 (s, 3H). 4.03 (d. 2H). 7,2 (s, IH), 7.24 (s. partially obscured 
by CHCI3 peak). 7.41 (m, 2H). 7.82 (s. IH), 8.55 (s, IH), 8.74 (s, IH), 12J5 (s, IH); Mass 
Spectrum : M+H^ 490 and 492. 

(c) DMF was used in place of methylene chloride as the reaction solvent The product 
20 gave the foUowing data: NMR Spectrum : (CDCI3) 1.48 (ra, 2H), 1.95 (m, 5H), 2.28 (s, 3H), 
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2.95 (d, 2H). 3.91 (s, 3H), 4.03 (d. 2H), 7.1 1 (s. IH), 7.26 (s, 2H), 7.58 (s, 2H), 8.63 (s, IH), 
8.75 (s, IH), 12.7 (s, IH); Mass Spectrum : M+H^ 490 and 492. 

(d) Methylene chloride was used as the reaction solvent and the reaction mixture was 
heated to SS^C for 16 hours. The product gave the following data: NMR Spectrum : 

5 (DMSOde) 1.2-1.4 (ra, 2H), 1.7-1.8 (ra, 4H), 1.85 (i, IH), 2.1 (s. 3H). 2.8 (d, 2H), 3.9 (br s, 
3H). 4.0 (br d, 2H). 7.2 (s, IH). 7.4-7.45 (ra, 2H). 7.5-7.55 (m, 2H), 7.6-7.7 (m. 2H). 8.0 (br s, 
IH), 8.7 (br s, IH); Mass Spectrum : M+H* 500 and 502. 

(e) Methylene chloride was used as the reaction solvent and the reaction mixture was 
heated to 35°C for 16 hours. The product gave the following data: NMR Spectrum : 

10 (DMSOde) 1.3-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, IH), 2.1 (s, 3H), 2.7 (d. 2H), 3.9 (s, 3H), 
4.0 (br d, 2H), 7.2 (s, IH). 7.8 (d. 2H), 7.9 (s, IH), 8.1 (d, 2H), 8.6 (br s, IH), 10.2-10.5 (br s, 
IH), 12.3-12.7 (br s, IH); Mass Spectrum : M+H* 467. 

Example 14 l.[6-methoxy-7.(N-niethylpiperidin-4.yImethoxy)quinazolin-4-yI]- 
15 3-(fraiw-2-phenyl<^clopropyl)urea 

lrflnj-2-Phenylcyclopropyl isocyanate (0.2 ml) was added to a stirred mixture of 
4-amino-6-methoxy-7-(l-raethylpiperidin-4-ylraethoxy)quina2oline (0.1 g) and chloroform 
(3 ml) and the resultant mixture was stirred at ambient temperature for 20 hours. The reaction 
mixture was diluted witii chloroform (3 ml) and tris-(2-arainoethyl)araine polystyrene resin 

20 (0.5 g) was added. The mixture was stirred at ambient temperature for 1 hour. The mixture 
was filtered and the filtrate was evaporated. The residue was purified by column 
chromatogri^)hy on silica using increasingly polar mixtures of methylene chloride and 
2M methanoUc ammonia as eluent There was thus obtained the title compound (0.1 1 g); 
NMR Spectrum : (CDCb) 1.24-1.38 (m, 2H), 1.41-1.57 (m, 2H), 1.87-2.05 (ra, 5H), 2.21 (m, 

25 IH), 2.3 (s, 3H). 2.91 (d, 2H), 3.05 (m, IH), 3.97 (s. 3H), 4.04 (d. 2H). 7.1-7.26 (m. 6H 
partially obscured by CHCI3 peak). 7.34 (m, IH). 8.66 (s. IH), 8.72 (s. IH). 10.31 (s, IH); 
Mass Spectrum : M+H* 462. 

Example IS l-[6-methoxy-7-(N-methylpipcridin-4-ylmethoxy)quinazoUn-4-yl3- 
30 3-[(S>(-)-a-metfayibenzyi]ur«a 

Using an analogous procedure to that described in Example 14, 
(S)-(-)-a-methylbenzyl isocyanate was reacted with 4-araino-6-methoxy- 
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7-(N-methylpiperidin-4-ylmethoxy)quinazoline to give the title compound; NMR Spectrum : 
(CDCI3) 1.4-1.56 (m, 2H), 1.61 (d, 3H), 1.84-2.05 (in, 5H), 2.31 (s, 3H), 2.91 (d, 2H), 3.88 
(s, 3H), 4.04 (d, 2H). 5.2 (m, IH), 7.23 (d, 2H), 7.3-7.41 (ra, 5H). 8.66 (s. IH), 8.7 (s. IH), 
10.58 (s, IH); Mass Spectrum : M+H* 450. 

5 

Example 16 l-[6-inethoxy-7-(N-methylpiperidin-4-yIinethoxy)quinazolin-4-yl]- 
3-|(RH+)-OrinethylbenzyI]urea 

Using an analogous procedure to that described in Example 14, 
(R)-(+)-a-methylbenzyl isocyanate was reacted with 4-araino-6-raethoxy- 
10 7-(N-raethylpiperidin-4-ylraethoxy)quinazoline to give the title compound; NMR Spectrum : 
(CDCI3) 1.39-1.56 (m, 2H), 1.64 (d, 3H), 1.86-2.05 (m, 5H), 2.3 (s, 3H). 2.9 <d, 2H), 3.9 (s, 
3H), 4.01 (d, 2H), 5.19 (m. IH), 7.24 (d, 2H), 7.32-7.41 (m, 5H), 8.44 (s, IH), 8.67 (s. IH), 
10.5 (s, IH); Mass Spectrum : M+H* 450. 

15 Example 17 l-{6-methoxy>7-(N-methylpiperidin-4-yImetfioxy)quinazoUn-4-y|]- 

3- [l -(1 -naphdiy l)elhy l]urea 

Using an analogous procedure to that described in Example 14, 
l-(l-naphthyl)ethyl isocyanate was reacted with 4-amino-6-methoxy-7-(N-methylpiperidin- 

4- ylmetfioxy)quina2oline to give the title compound: NMR Spectrum : (CDCI3) 1.41-1.57 (ra, 
20 2H), 1.76 (m, partially obscured by water peak), 1.86-2.05 (m, 5H), 2.02 (s, 3H), 2.91 (s. 2H), 

3.87 (s, 3H), 4.02 (d, 2H), 5.95 (s, IH), 7.19 (s, IH). 7.23 (s, IH), 7.39-7.52 (ra, 3H), 7.6 (d, 
IH), 7.71 (d, IH). 7.84 (m, IH), 8.12 (ra, IH). 8.57 (s, IH). 8.64 (s, IH). 10.67 (t. IH); Mass 
Spectrum : M+H* 500. 

25 Example 18 l-(3-cyano-6,7-dimethoxyquinoIin-4-yl)-3-(2,6-dichIorophenyl)urea 

A solution of 4-araino-3-cyano-6,7-diraethoxyquinoline (0.1 15 g) in DMF (2 ml) was 
added to a stirred mixture of sodium hydride (50% dispersion in mineral oil; 0.04 g) and DMF 
(3 ml) and the mixture was stirred at ambient temperature for 20 minutes. 2.6-DichlorophenyI 
isocyanate (0.17 g) was added and the mixture was stirred at ambient temperature for 

30 20 hours. A second portion of sodium hydride dispersion (0.08 g) was added followed, after 
20 minutes, by more 2,6-dichlorophenyl isocyanate (0.3 g). TTie reaction mixture was stirred 
for a further 2 hours. Methanol (1 ml) was added and the mixture was partitioned between 
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ethyl acetate (50 ml) and water (10 ml). The organic layer was evaporated. The residue was 
purified by column chromatography on silica using increasingly polar mixtures of ethyl 
acetate and raethanol as eluent. There was thus obtained the title compound (0.03 g); £JMR 
Spectrum : (DMSOdt) 4.05 (s, 6H), 7.4-7.8 (ra, 4H), 8.08 (s, 2H), 9.22 (s, IH); Mass 
5 Spectrum : M-hlT 417 & 419. 

The 4-amino-3-cyano-6,7-diraethoxyquinoline used as a starting material was prepared 

as follows :- 

A mixture of 4-chloro-3-cyano-6,7-dimethoxyquinoline (International Patent 
Application WO 98/43960; 1.24 g) and a IM solution of ammonia gas in isopropanol (20 ml) 

10 was sealed in a Carius tube and heated to 120°C for 16 hours. The mixture was cooled to 
ambient temperature. A saturated aqueous sodium bicarbonate solution (50 ml) was added 
and the mixture was stirred for 15 minutes. The precipitate was isolated, washed with water 
(50 ml) and dried. There was thus obtained the required starting material (0.93 g); NMR 
Spectrum : (DMSOde) 3.88 (s, 3H), 3.9 (s, 3H), 7.2 (s, IH), 7.63 (s, 2H). 7.69 (s, IH), 8.38 (s, 

15 IHV. Mass Spectrum : M+H"" 230. 



Example 19 

Using an analogous procedure to that described in Example 14, the appropriate 
4-aminoquinazoline was, unless odierwise stated, reacted with (R)-(+)-a-methylbenzyl 
20 isocyanaie to give the compounds described in Table IV. 

Table rv 
Z 



R6. 



R7 




JL, 



Me 



HN N 




No. 




r' 


Z 


Note 


1 


methoxy 


2-pyrrolidin- 1-ylethoxy 


O 


(a) 


2 


methoxy 


2-piperidinoethoxy 


o 


<b) 


3 


methoxy 


2-piperidinoethoxy 


o 


(c) 


4 


methoxy 


2-m orpholinoethoxy 


o 


(d) 
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5 


raethoxy 


2-(2-oxoimidazolidin- 1 -yl)ethoxy 


O 


(e) 


6 


methoxy 


3-pyrTolidin- 1 -yipropoxy 


O 


(0 


7 


raethoxy 


3-piperidinopropoxy 


O 


(g) 


8 


methoxy 


3-raorpholinopropoxy 


O 


(h) 


9 


methoxy 


3-(4-raethylpiperazin- 1 -yl)propoxy 


O 


(i) 


10 


methoxy 


2-(2-methoxyethoxy)ethoxy 


O 


(j) 


11 


3-piperidinopropoxy 


methoxy 


O 


(k) 


12 


methoxy 


N-methylpiperidin-4-ylmethoxy 


S 


(1) 



Notes 

(a) The product gave the following data: NMR Spectrum : (CDCI3) 1 .63 (d, 3H), 1 .87 (s, 
4H), 2.74 (s, 4H), 3.07 (t, 2H), 3.98 (s. 3H), 4.34 (t, 2H), 5.18 (ra, IH), 7.19-7.4 (ra. 7H). 8.68 

5 (d, 2H), 10.54 (d, IH); Mass Spectrum : M+lT 436. 

(b) The product gave the following data: NMR Spectrum : (CDCI3) 1.47 (m, 2H), 1.66 (d, 
7H), 2.54 (t, 4H). 2.9 (t, 2H), 3.89 (s. 3H). 4.3 (t, 2H), 5.19 (ra, IH), 7.2-7.4 (m, 7H), 8.68 (s. 
IH), 8.8 (s, IH), 10.55 (d. IH); Mass Spectmm : M+H* 450. 

(c) (S)-(-)-a-Methylbcnzyl isocyanate was used in place of (R)-(+)-a-methyIbenzyl 

10 isocyanate- Tlie product gave the following data: NMR Spectrum : (CDCI3) 1.47 (ra, 2H), 1.62 
(ra, 7H), 2.56 (s, 4H), 2.9 (t, 2H), 3.88 (s, 3H), 4.31 (t, 2H), 5.17 (m. IH), 7.19-7.41 (ra, 7H), 
8.68 (s, IH), 8.8 (s, IH), 10.55 (d, IH); Mass Spcctnira : M+H^ 450, 

(d) The product gave the foUowing data: NMR St)ectnim : (CDCI3) 1.4 (d, 3H), 2.65 (t, 
4H), 3.05 (t, 2H), 3.75 (t. 4H). 3.87 (s, 3H), 4.3! (t, 2H), 5.18 (m, IH), 7.14 (d, 2H), 7.19-7.41 

15 (ra, 5H). 8.68 (s, IH), 8.85 (s, IH), 10.54 (d, IH); Mass Spectrum : M+H^ 452. 

(e) The product gave the following data: NMR Spectrum : (CDCI3) 1.63 (d, 3H), 3.46 (t, 
2H), 3.75 (ra, 4H), 3.93 (s. 3H), 4.29 (t, 2H), 4.61 (s, IH), 5.17 (m, IH). 7.2-7.41 (m, 7H). 
8.57 (s, IH), 8.67 (s, IH), 10.5 (d, IH); Mass Snectnim: M+H* 451. 

(f) The product gave the following data: NMR Spectrum : (CDCI3) 1 .62 (d, 3H), 1 .87 j(s, 
20 4H), 2.2 (m, 2H). 2.7 (s, 4H), 2.8 (t, 2H), 3.91 (s, 3H), 4.24 (t, 2H), 5.18 (ra, IH), 7.2-7.27 <m, 

2H), 7.29-7.32 (m, 5H), 8.44 (s, IH). 8.67 (s, IH), 10.47 (d, IH); Mass Spectrum : M+H* 450. 

(g) The product gave the following data: NMR Spectrum : (CDCI3) 1 .39 (ra, 2H), 1.62 (<J, 
3H), 1.9 (s, 4H), 2.39 (t, 2H), 2.8-3.01 (br m, 6H), 3.9 (s. 3H), 4.24 (t. 2H). 5.14<ra, IH). 7.1- 
7.44 (m, 7H), 8.45 (s. IH). 8.65 (s. IH). 10.45 (d, IH); Mass Spectnim : M+H* 464. 
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(h) The product gave the following data: NMR Spectrum : (CDCI3) 1 .62 (d, 3H), 2.13 (m, 
2H), 2.59 (m, 6H), 3.85 (t, 4H), 3.91 (s, 3H), 4,26 (I. 2H), 5.18 (m, IH), 7.2-7.4 (m. 7H), 8.5 
is, IH), 8.77 (s. IH), 10.5 (d, IH); Ma^s Spectrum : M+H^ 466. 

(i) The product gave the following data: NMR Spectrum : (CDCI3) 1 .62 (d, 3H), 1 .76 (s, 

5 4H), 2.1 (ra, 2H), 2.31 (s, 3H), 2.4-2.6 (ra, 6H), 3.92 (s, 3H), 4.24 (t, 2H), 5.19 (in, IH), 7.21- 
7.41 (m, 7H), 8.49 (s, IH), 8.68 (s. J H), 10.5 (d, IH); Mass Spectrum : M+H* 479. 
(j) The product gave the following data: NMR Spectrum : (CDCI3) 1 .59 (d, 3H), 3.39 (s, 
3H), 3.6 (m, 2H), 3.76 (m, 2H), 3.87 (s, 3H), 4.0 (t, 2H), 4.36 (t, 2H), 5.21 (ra, IB), 7.19-7.39 
(m, 7H). 8.69 (s, IH), 8.97 (s, IH), 10.58 (d, IH): Mass Spectrum : M+H" 441. 
1 0 (k) The product gave the following data: NMR Spectrum : (DMSCkJc) 1 .38 (br s, 2H), 1 .53 
(ra. 6H), 2.0 (m, 2H), 3.3-3.53 (br s, 6H), 3.95 (s, 3H), 4.17 (t, 2H), 5.04 (ra. IH), 7.25 (s. IH). 
7.37 (br ra, 5H), 8.02 (s, IH), 8.65 (s, IH). 10.1 (s, IH), 10.5 (d, IH); Mass Spectram : 
M+H" 464. 

(1) The 4-aminoquinazoline was reacted with (R)-(+)-a-methylbenzyl isothiocyanate. The 
15 product gave the following data: NMR Spectrum : (CDCI3) 1.42-1.57 (ra, 2H), 1.71 (d, 3H), 
1.86-2.06 (m, 5H), 2.31 (s, 3H), 2.92 (d, 2H), 4.02 (m, 5H), 5.69 (m, IH), 6.98 (s, IH), 7.24- 
7.31 (m, 2H), 7.34-7.47 (ra, 4H), 8.54 (s, IH), 8.65 (s, IH), 12.57 (d, IH); Mass Spectrum : 
M+H* 466. 



20 Example 20 

Using an analogous procedure to that described in Example 5, the appropriate 
4-arainoquinazoline was reacted with the appropriate isocyanate to give the compounds 
described in Table V. 



R6 



R7 



Table V 




X 

HN N 
H 



No. 




R' 




Note 


1 


methoxy 


3-(4-tert-butoxycarbonylarainomethylpiperidin- 


2,6H]ich]oro 


(a) 
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l-yl)propoxy 






2 


raethoxy 


3-(4-tert-butoxycarbonylaniinomethylpiperidin- 

l-yl)propoxy 


2,6-difluoro 


(b) 


3 


meihoxy 


3-(4-teri-butoxycarbonylaminoraethylpiperidin- 
l-yl)propoxy 


2,6-diraethyl 


(c) 


4 


methoxy 


3-(4-teri-butoxycarbonylainmoraethylp^)«idin- 
I-yl)propoxy 


2-chloro- 
6-raethyl 


(d) 



Notes 

(a) The product gave the following data: NMR Spectnim : (DMSOde) 1 .2- 1 .35 (ro, 2H), 
1.43 (s, 9H), 1.6-1.72 (ra, 3H), 1.94 (t, 2H). 2.0-2.15 (m. 2H), 2.52 (u 2H). 2.9 (d, 2H), 3.02 (t, 
2H). 3.6 (s, 3H), 4.23 (i, 2H), 4.6 (s, IH), 7.1-7.3 (ra, 3H), 7.38-7.43 (m, 2H), 8.7 (s, IH), 9.38 
(s, IH). 12.38 {s, IH); Mass Spectrum : M+H* 633 and 635. 

The 4-araino-7-[3-(4-tert-butoxycarbonylarainomethylpiperidiii- 1 -yl)propoxy]- 
6-methoxyquinazoline used as a starting material was prepared as follows :- 

A mixture of 4-(4-bn)mo-2-fluorophenoxy)-7-(3-bromopropoxy)- 
6-mcthoxyquinazoline (0.486 g), 4-(twi-butoxycarbonylaminomethyl)piperidine (Chemical 
Absuacts Registry No. 135632-53-0, for example US Patent No. 5,864,039; 0.252 g), 
potassium carbonate (0.7 g) and DMF (10 ml) was stirred at 45°C for 20 hours. The solvent 
was evaporated and the residue was stirred with water (20 ml). The resultant solid was 
isolated and purified by column chromatogr^hy on silica using increasingly polar mixtures of 
methylene chloride and a 2N solution of ammonia in methanol as elu^L There was thus 
obtained 4-(4-bromo-2-fluorophenoxy)-7-I3-(4-tert-butoxycarbonylaminomethylpiperidin- 
l-yl)propoxy]-6-methoxyquinazoline as a resinous solid (0.4 g); NMR Spectrum : (CDCI3) 
1.22-1.4 (m, 2H), 1.44 (s, 9H), 1.69 (m, 3H), 1.98 (I, 2H), 2.12 (m, 2H), 2.56 (t, 2H), 2.9-3.1 
(m, 4H), 4.04 (s. 3H), 4.26 (t. 2H), 4.6 (br s, IH), 7.22 (m, IH), 7.3-7.45 (ra. 3H), 7.51 (s, IH), 
8.67 (s, IH); Mass Spectrum : M+H*619 and 621. 

A mixture of a portion (0.2 g) of the material so obtained and a saturated solution of 
ammonia in isopropanol (32 ml) was sealed in a Carius tube and heated at 1 lO^C for 20 houre. 
The mixture was cooled to ambient temperature and the solvent was evaporated. The residue 
was stirred with a mixture of a 2N aqueous sodium hydroxide solution (5 ml), methylene 
chloride (18 ml) and methanol (2 ml) for 1 hour. The solid was isolated and dried. There was 
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thus obtained the required starling material (0.046 g); NMR Spectruna : (DMSOde) 1.0-1.15 
(m, 2H), 1.4 (m, IH), 1.45 (s, 9H), 1.56 (d, 2H), 1.75-1.85 (m, 4H), 2.39 (d, 2H), 2.74-2.9 (ra. 
4H), 3.85 (s, 3H), 4.09 (t, 2H), 6.75 (br s, IH), 7.02 (s, IH), 7.32 (s, 2H), 7.54 <s, IH), 8.24 (s, 
1 H); Mass Spectrum : M+H" 446. 
5 (b) The product gave the following data: NMR Spectrum : (DMSOd6) 1.0-1.2 (ra, 2H), 
1.25-1.3 (ra, IH), 1.35 (s, 9H), 1.58 (d, 2H), 1.8-2.0 (ra, 4H), 2.42 (t, 2H), 2.7-2.9 (ra, 4H), 
3.95 (s, 3H), 4.21 (t, 2H), 6.76 (t, IH), 7.1-7.5 (ra, 4H), 8.04 (s, IH), 8.67 (s, IH), 10.6 (s, 
IH), 11.8 (s, IH): Mass Si^ectrura : M+B* 601. 

(c) The product gave the following data: NMR Spectrum : (CDCla) 1 .2- 1 .4 (ra, 3H), 1 .43 
10 (s, 9H), 1.9-2.15 (m, 4H), 2.33 (s, 6H), 2.52 (t, 2H), 2.92 (d, 4H). 3.02 (u 2H), 3.38 <s, 3H), 

4.21 (t, 2H), 4.6 (s, IH), 7.05-7.15 (m, 4H), 7.48 (s, IH), 8.66 (s, IH), 9.64 (s, IH). 1 1.9 (s, 
IH); Mass Spectrum : M+H* 593. 

(d) Hie product gave the following data: NMR Spectrum : (CDCI3) 1 .22- 1 .35 (m, 3H), 
1.42 (s, 9H), 1.7 (m, 2H), 1.95 (t, 2H), 2.09 (ra, 2H). 2.35 (s, 3H), 2.52 (t, 2H), 2.91 (d, 2H). 

15 3.02 (u 2H), 3.5 (s, 3H), 4.22 (t, 2H), 4.6 (s, IH), 7. 17 (m. 2H), 7.25-7.35 (ra, 2H), 7.46 (s. 
IH), 8.69 (s, IH), 9.54 (s, IH), 12.2 (s, IH); Mass Spectrum : M+W 613 and 615. 

Example 23 1 -{7-[3-(4-anunomethylpiperidin-l -yl)propoxy]-6-medloxyqlunazoIin- 
4-yl}•3-(2,5-dichlorophenyi)urea 

20 A mixture of l-{7-[3-(4-tert-butoxycarbonylarainoraethylpiperidin-l-yl)propoxy]- 

6-raethoxyquina2olin-4-yl}-3-(2,6-dichlorophenyl)urea (0.075 g), trifluoroacetic acid 
(0.35 ml) and chloroform (1.5 ml) was stirred at ambient temperature for 40 minutes. The 
mixture was evaporated and the residue was stirred under a IN aqueous sodium hydroxide 
solution (3 ml) for 1 hour. The resultant solid was isolated and dried. There was thus 

25 obtained the title compound (0.037 g); NMR Spectrum : (DMSCkl6) 1.12 (m, 3H), 1.62-1.7 (ra, 
2H), 1.9 (t, 2H), 2.0 (m, 4H), 2.38-2.54 (m, 4H), 2.92 (ra, 2H), 3.3 (ra, partially obscured by a 
water signal), 3.95 (s, 3H). 4.26 (l, 2H). 7.28 (s, IH). 7.41 (t, IH), 7.62 (d, 2H), 8.06 (s, IH), 
8.66 (s, IH); Mass Spectnim : M+H* 533 and 535. 

30 Example 22 l-{7-[3-(4-aminomethjipiper)din-l-yl)propoxy]-6-inefhoxyqiiinazoUn- 
4-yl }-3-(2,6-difluorophenyI)u rea 

Using an analogous procedure to that described in Example 21, 
1 - { 7-[3-(4-tol-butoxycarbonylaminoraethylpiperidin- 1 -yl)propoxy]-6-raethoxyquina2olin- 
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4-yl)-3-(2,6-difluorophenyl)urea was reacted with trifluoroacetic acid to give the title 
compound; NMR Spectrum : (DMSOd^) 1.0-1.4 (m, 3H), 1.7 (d, 2H), 1.9-2.1 (ra, 6H), 2.4 (m, 
2H), 2.9 (d, 2H), 3.3 (s, partially obscured by a water signal), 4.0 (s, 3H), 4.24 (t, 3H), 5.0-7.0 
(br ra, IH), 7.2-7.4 {m, 4H). 8.05 (s, IH), 8.68 (s, IH), 1 1.75 (s, IH); Mass Spectnim : M+FT 
501. 

Example 23 l-{7-(3-(4-aminoinethyipiperidin-l-yl)propoxy)-6-metfaoxyquinazaIin- 
4-yl }-3-(2,6-di methy iphenyl)urea 

Using an analogous procedure to that described in Example 21, 
1 -{ 7-[3-(4-tert-butoxycarbonylaniinomethylpiperidin-] -yl)propoxy]-6-medioxyquinazolin- 
4-yl}-3-(2,6-dimethylphenyi)urea was reacted with trifluoroacetic acid to give the title 
compound; NMR Spectrum : (DMSOde) 1.0-2.0 (m. 9H), 2.23 (s. 6H), 2.4 (ra, 2H), 2.7-2.9 
(ra, 4H), 3.1-3.5 (partiaUy obscured by a water signal), 3.93 (s, 3H), 4.18 (t, 2H), 6.9-7.15 (m, 
4H), 7.23 (s, IH), 8.03 (s, IH), 8.62 (s, IH), 11.7 (s, IH); Mass Spectrum : M+H* 493. 

Exampie 24 l-{7-[3-(4-anunoinethy]piperidin-l-yl)propoxy]-6-inethoxyquinazolin- 
4-yl }-3-(2-chIoro-6-methylphenyI)urea 

Using an analogous procedure to that described in Example 21, 
1 - { 7-[3-(4-tCTt-butoxycarbonylarainomethylpiperidin- 1 -yl)propoxy]-6-methoxyquina2olin- 
4-yl}-3-(2-chIoro-6-methylphenyl)urca was reacted with trifluoroacetic acid to give the title 
compound; NMR Spectrum : (DMSOdg) 1.0-1.3 (m, 3H), 1.63 (d, 2H), 1.7-2.0 (m, 4H), 2.28 
(s, 3H), 2.4 (m, 2H), 2.86 (d, 2H), 3.1-3.5 (partially obscured by a water signal) 3.94 (s, 3H), 
4.19 (t, 2H), 7.1-7.4 (ra, 4H), 8.06 (s, IH). 8.66 (s. IH), 1 1.85 (s, IH); Mass Spectnira : 
M+H* 513 and 515. 

Example 25 

Using an analogous procedure to that described in Example 1, the appropriate 
4-aminoquinazoline was reacted with the appropriate isocyanate to give the compounds 
described in Table VL 
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Table VI 




No. 








Note 


I 


3-raorpholinopropoxy 


raethoxy 


2-methyl 


(a) 


2 


3-morpholiiiopropoxy 


methoxy 


2,6-dichloro 


(b) 


3 


3-ra oqjholinopropoxy 


raethoxy 


2,6-difluoro 


(c) 


4 


3-m oipholinopropoxy 


raethoxy 


2,6-dimethyl 


(d) 


5 


3-piperidinopropoxy 


raethoxy 


2,6-dichloro 


(c) 


6 


3 -piperidinopropoxy 


raethoxy 


2,6-difluoro 


(f) 


7 


3-piperidmopropoxy 


raethoxy 


2,6-dimethyI 


(g) 


8 


2-pyiTolidin- 1 -ylethoxy 


raethoxy 


2,6-dichloro 


(h) 


9 


N-{3-raoq)holinopropyl)carbamoyl 


methoxy 


2,6-dimethyl 


(i) 


10 


2-<2-raethoxyethoxy)ethoxy 


methoxy 


2,6-dichloro 


(j) 


11 


2-(2-raethoxyethoxy)ethoxy 


methoxy 


2,6-diroethyl 


(k) 



5 Notes 

(a) The reaction product was dissolved in methylene chloride and treated with a saturated 
solution of hydrogen chloride gas in diethyl ether. The hydrochloride salt so obtained gave the 
foUowing data: NMR Soectnim : (DMSOd6+ CF3CO2D) 2.35 (m, 2H). 2.45 (s, 3H), 3.15 (m, 
2H), 3.35 (m, 2H), 3.55 (d, 2H), 3.75 (t, 2H), 4.0 (m, 2H), 4.05 (s, 3H), 4.4 (ra, 2H), 7.1 (ra, 
10 IH), 7.3 (ra, 2H), 7.5 (s, IH), 7.95 (d. IH). 8.45 (s. IH). 9.15 (s, IH); Mass Soectnim : 
M+H* 452. 

The 4-amino-7-methoxy-6-(3-moq3holinopropoxy)quina2oline used as a starting 
material was prepared as follows :- 

A mixture of 4-(3-chIoro-4-fluoroanilino)-7-raethoxy- 
15 6-(3-moipholinopropoxy)quinazoline (International Patent Application WO 96/33980, 
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Example 1 therein; 6 g) and 6N aqueous hydrochloric acid solution (120 ml) was stirred and 
heated to reflux for 6 hours. The mixture was cooled to 0°C and carefully, with cooling, was 
neutralised by the addition of concenu-aied aqueous ammonium hydroxide solution. The 
resultant precipitate was isolated, washed in turn with a dilute aqueous ammonium hydroxide 
5 solution and with water and dried under vacuum. There was thus obtained 7-methoxy- 
6-(3-morpholinopropoxy)-3,4-dihydroquinazolin-4-one (4.2 g); NMR Spectrum : (DMSOd<i) 
2.4 (ra, 6H), 3.59 (t, 4H), 3.75 (t, 2H), 3.9 (s. 3H), 4.12 (t, 2H), 7.12 (s, IH). 7.43 (s, IH). 7.98 
(s, IH), 12.0 (brs, IH): Mass Spectrum : M+H^ 320. 

A mixture of a portion (0.99 g) of the material so obtained, thionyl chloride (10 ml) 

10 and DMF (0.1 ml) was stirred and heated to 80°C for 1.5 hours. The mixture was cooled to 
ambient teraperanire, toluene (10 ml) was added and the mixture was evaporated. The residue 
was partitioned between ethyl acetate and water (the acidity of the aqueous layer being 
adjusted to pH 7.5 by the addition of 2N aqueous sodium hydroxide solution). The organic 
layer was washed witfi brine, dried over magnesium sulphate and evaporated. The residue was 

15 purified by column chromatography on silica using a 9: 1 mixture of methylene chloride and 
methanol as eluent The solid so obtained was triturated under hexane, re-isolated and washed 
with diethyl ether. There was thus obtained 4-chloro-7'methoxy- 

6- (3-raorpholinopropoxy)quina2oline (0.614 g); NMR Spectrum : (CDCI3) 2.12 (m, 2H), 2.5 
(br s. 4H), 2.59 (t, 2H), 3.73 (t, 4H), 4.05 (s, 3H), 4.27 (t, 2H), 7.33 (s, IH), 7.4 (s. IH), 8.86 

20 (s, IH). 

A mixture of 4-chloro-7-methoxy-6-(3-morpholinopropoxy)quina2oIine (1 .6 g) and 
isopropanol (50 ml) was placed in a Carius tube which was cooled to -78°C prior to the 
addition of liquid ammonia (10 ml). The Carius tube was scaled and heated to 130*C for 
20 hours. The Carius tube was cooled to ambient temperature, opened and the mixture was 
25 evaporated. The residue was triturated under diethyl ether. There was thus obtained 4-amino- 

7- raethoxy-6-(3-moipholinopropoxy)quinazoline (containing 2.9 equivalents of ammonium 
chloride; 1.54 g) which was used without further purification. A portion of the material was 
purified by column chromatography on siHca using a 19:1 mixture of methylene chloride and 
methanol as eluent The purified product gave the following data :- NMR Spectrum: 

30 (DMSOdfi) 1.95 (ra, 2H), 2.5 (m. 6H). 3.6 (m, 4H). 3.9 (s. 3H), 4.1 (m, 2H). 7.05 (s, IH). 7.4 
(br s, 2H). 7.6 (s, IH). 8.25 (s. IH); Mass Spectrum : M+H* 319. 
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(b) The product gave the foUowing data: NMR Spectrum : 2.35 (ra, 2H). 3. 15 (m, 2H), 
3.35 (ra. 2H), 3.55 (d, 2H). 3.7 (t, 2H), 4.0 (ra, 2H), 4.05 (s, 3H), 4.35 (m, 2H), 7.45 (ra, 2H), 
7.65 (ra, 2H), 8.3 (s, IH). 9.05 (s, IH); Mass Spectrum : M+H* 506 and 508. 

(c) The product gave the foUowing data: NMR Spectrum : (DMSOd* + CF3CO2D) 2.3 (m, 
5 2H), 3.15 (ra, 2H), 3.35 (ra, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (ra, 2H), 4.05 (m, 5H), 4.3 (m, 

2H), 7.25 (m, 2H), 7.4 (m, 2H), 8.25 (s, IH), 9.0 (s, IH); Mass Spectnim : M+HT 474. 

(d) The product gave the following data: NMR Spectrum : (DMSOde + CF3CO2D) 2.35 
(m, 8H), 3.15 (m, 2H), 3.35 (ra, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (m, 2H), 4.05 (s, 3H), 4.35 
(ra, 2H), 7.2 (m, 2H), 7.5 (s, IH), 8.3 (s. IH), 9.05 (s, IH); Mass Spectrum : M+H* 466. 

10 (e) The product gave the foUowing data: NMR Spectrum : (DMSOdc) 1 .4 (br s, 2H), 1 .55 
(br s, 4H), 2.04 (br s, 2H), 3.26-3.48 (ra, 6H), 3.95 (s, 3H), 4.20 (t, 2H), 7.32 (s, IH), 7.39 (t, 
IH), 7.56 (m, 2H), 8.08 (s. IH), 8.69 (s, IH), 10.64 (s, IH), 12.08 (s, IH); Mass Spectrum : 
M+ir 504 and 506. 

The 4-amrno-7-raethoxy-6-(3-piperidinopropoxy)quinazoline used as a starting 

15 material was prepared as follows :- 

A mixture of 6-acetoxy-7-methoxyquinazolin-4-one (International Patent Application 
WO 96/151 18, Example 39 thereof; 15 g), thionyl chloride (215 ml) and DMF (4.3 ml) was 
stirred and heated to 90°C for 4 houre. The mixture was cooled to ambient temperature and 
the thionyl chloride was evaporated. The material so obtained was dissolved in toluene and 

20 the solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
solution was dried over magnesium sulphate and evaporated. There was thus obtained 
6-acetoxy-4-chloro-7-methoxyquina2oline (14.8 g) which was used without further 
purification. 

A mixture of a portion (5 g) of the material so obtained, diphenylraelhylencamine 
25 (3.75 g), caesium carbonate (25.67 g) and xylene (200 ml) was stirred at ambient temperature 
for 30 minutes. Raccmic 2,2'-bis(diphenylphosphino)-l,r-binaphthyl (1.227 g) and 
palladiura diacetate (0.221 g) were added and the mixture was stiired and heated to ISS^'C for 
16 hours. Hie mixture was cooled to ambient t^perature and diethyl ether (600 ml) was 
added. The mixture was filtered and the filtrate was evaporated. There was thus obtained 
30 N-diphenylmethylene-6-acetoxy-7'methoxyquina2olin-4-amine (7. 1 2 g); Mass Spectrum : 
M+H* 398. 

A mixture of a portion (3.09 g) of the material so obtained, concwitrated ammonium 
hydroxide solution (0.88 g/mU approximately 14M; 60 ml) and methanol (120 ml) was stirred 
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at ambient temperature for 16 hours. The mixture was evaporated. Toluene (200 ml) was 
added and the mixture was evaporated again. The residue was triturated under diethyl ether 
(50 ml). There was thus obtained N-diphenylmethylene-6-hydroxy-7-raethoxyquinazolin- 
4-araine (0.938 g); Mass Spectrum : M+H* 356. 
5 A mixture of the material so obtained, 3-piperidinopropyI chloride (0.55 g), potassium 

carbonate (1.46 g) and DMF (50 ml) was stirred and heated to 65°C for 16 hours. The 
resultant mixture was evaporated and the residue was partitioned between ethyl acetate and 
water. The organic solution was washed with a saturated aqueous sodium chloride solution, 
dried over magnesium sulphate and evaporated The residue was purified by column 
I,- 10 chromatography on silica using increasingly polar mixtures of methylene chloride and 

methanol as eluenL TTiere was thus obtained N-diph«iylmethylene-6-(3-piperidinopropoxy)- 
N 7-methoxyqurna2oIin-4-amine (0.277 g); NMR Spectrum : (DMSOd^) 1.3 (br s, 2H), 1.42 (br 

2" s, 4H), 1.88 (I, 2H), 2.28 (br s, 4H), 2.38 (t, 2H), 3.92 (s, 3H), 4.07 (U 2H), 7.0 (s, IH), 7.23 (s, 
i IH), 7.2-7.65 (br m, lOH), 8.62 (s, IH); Mass Spectrum : M+H* 481. 

15 A mixture of the material so obtained, 3N aqueous hydrochloric acid solution (2 ml) 

J. and THF (14 ml) was stirred at ambient temperature for 3 hours. The mixture was evaporated 
^ and the residue was treated with a 2N aqueous sodium hydroxide solution (10 ml). The 

=□ resultant precipitate was isolated, washed v^dth water ( 1 0 ml) and dried under vacuum There 

.1J 

was thus obtained 4-amino-7-mcthoxy-6-(3-piperidinopropoxy)quina2oline (0.202 g); NMR 
20 Spectrum : (DMSOde) 1.36 (br s, 2H), I.47(br s, 4H), 1.93 (l, 2H), 2.25-2.43 (br m, 6H), 3.88 
(s, 3H), 4.05 (t, 2H), 7.04 (s, IH), 7.35 (br s, 2H), 7.55 (s, IH), 8.23 (s, IH); Mass Spectrum : 
M+ir 317. 

(f) The product gave the following data: NMR Spectrum : (DMSOde) 1 4 (br s, 2H), 1.53 
(br s, 4H). 2.02 (br s. 2H). 3.24-3.47 (br s, 6H), 3.97 (s, 3H). 4.23 (t, 2H). 7.22 (ra, 2H), 7.31 

25 is, IH), 7.4 (m, IH). 8.05 (s, IH), 8.69 (s, IH), 10.67 (s. IH), 11.82 (s, IH); Mass Spectrum : 
M+H* 472. 

(g) The product ^ave the following data: NMR Spectrum : (DMSOde) 1 .38 (br s, 2H), 1 .5 
(br s, 4H), 1.96 (m, 2H), 2.25 (s, 6H), 2.3-2.48 (br ra, 6H), 3.96 (s, 3H). 4.15 (t, 2H), 7.14 (m, 
3H), 7.3 (s, IH), 8.07 (s, IH), 8.67 (s, IH), 10.38 (s, IH), 1 1.69 (s, IH); Mass Spectrum : 

30 M+H*464. 

(h) The product gave the following data: NMR Spectrum : (DMSOde) 1 .72 (br s, 4H), 2.67 
(br s, 4H), 2.97 (br s, 2H), 3.99 (s, 3H), 4.3 (t, 2H), 7.31 (s, IH), 7.37 (t, IH), 7.59 (d, 2H), 
8.07 (s, IH), 8.72 (s, IH), 10.52 (s, IH). 12.06 (s, IH); Mass Soectmrn : M+H^ 476 and 478. 
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The 4-amino-7-meihoxy-6-(2-pyrrolidin-l-ylethoxy)quinazoline used as a starting 
materia] was prepared from N-diphenylmethylene-6-hydroxy-7-raethoxyquinazolin-4-araine 
and 2-pyrrolidin-l-ylethyI chloride using analogous procedures to those described in the last 
two paragraphs of Note (e) above. The materia] so obtained gave the following data :- NMR 
5 Spectrum : (DMSOd^) 1.68 (m, 4H), 2.58 {ra, 6H), 3.86 (s, 3H). 4.15 (t, 2H), 7.05 (s. IH). 7.33 
(s, IH), 8.24 (s, IH): Mass Spectrum : M+H* 289. 

(i) Chloroform was used as the reaction solvent Triethylamine (1 equivalent) was also 
added. The product gave the foUowing data: NMR Spectrum : (CDCI3) 1.99 (t, 2H), 2.37 (s, 
6H), 2.7 (ra, 4H), 3.63 (q, 2H), 3.79 (m, 6H), 4.15 (s, 3H), 7.13 (s, 3H), 7.4 (s. IH), 8.0 (t, 

10 IH), 8.2 is, IH), 8.79 (s, IH), 8.9 (s, IH), 1 1.2 (s, IH); Mass Spectrum : M+H^ 493. 

The 4-amino-7-methoxy-6-IN-(3-morpholinopropyl)carbaraoy]]quinazoline used as a 
starting material was prepared as follows :- 

Methyl 4-amino-5-cyano-2-hydroxybenzoate (J. Chem. Soc. Peridn 1. 1979, 677; 4 g) 
was added to stirred concenu:ated sulphuric acid (6 ml) and the mixture was heated to 80**C 

15 for 30 minutes. The mixture was cooled to ambient temperature and poured onto crushed ice. 
The resultant solid was filtered off, washed well with water and dried to give methyl 4-amino- 
5-caibaraoyl-2-hydioxybcn2oate (2.8 p): NMR Spectrum : (DMSOd^) 3.83 (s, 3H), 6.1 <s, IH), 
6.75 (br ra, 2H), 8.08 (s, IH). 

A mixture of methyl 4-amino-5-carbaraoyl-2-hydroxybenzoate (5.4 g) and formic acid 

20 (50 ml) was heated to reflux for Ihour. The mixture was evaporated. Toluene (75ml) was 
added and the mixture was evaporated. The solid residue was washed with methanol and 
diethyl ether and dried to give methyl 7-hydroxy-4-oxo-3,4-dihydroquina2oline-6-cari)oxylate 
(5.2 g); NMR Spectrum : (DMSOde) 4.9 (s, 3H), 7.09 (s, IH), 7.39 (s, IH), 8.5 (s, IH). 

A mixture of mediyl 7-hydroxy-4-oxo-3,4-dihydroquinazoline-6-carboxylatc (17.7 g) 

25 and acetic anhydride (200 ml) was heated to 120*'C for 1.5 hours. The mixture was 

evaporated. Toluene (75ral) was added and the mixture was re-evaporated. There was thus 
obtained methyl 7-acett)xy-4-oxo-3,4-dihydroquina2oline-6-carboxylate (20.7 g); NMR 
Spectrum : (DMSOd^) 2.33 (s, 3H), 3.86 (s. 3H), 7.5 (s, IH), 8.28 (s, IH), 8.68 (s. IH); Mass 
Spectrum: M+H* 263. 

30 A mixture of a portion (7.2 g) of the material so obtained and tliionyl chloride (75 ml) 

was heated to reflux for Ihourr. The excess tliionyl chloride was ev^orated. Toluene (50 ml) 
was added and the mixture was re-evjq)orated. The residue was dissolved in methylene 
chloride and treated with triethylamine (3.34 g). The mixture was passed through a silica gel 
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column (40 g) using increasingly polar mixtures of methylene chloride and methanol as 
eluenL There was thus obtained methyl 7-acetoxy-4-chloroquinazoliiie-6-carboxylate 
(6.88 g); NMR Spectrum : (CDCI3) 2.43 (s, 3H). 4.0 (s, 3H). 7.8 (s, IH), 8.99 (s, IH), 9.12 (s, 
IH). 

5 A mixture of a portion (2.74 g) of the material so obtained, 

2,4,6-trimethoxyben2ylamine (3.86 g) and mediylene chloride (90 ml) was allowed to stand at 
ambient temperature for 16 hours. The mixture was filtered and the filtrate was evaporated. 
The residue was triturated under diethyl ether. TTie resultant solid was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
10 methanol as eluent There was thus obtained methyl 7-hydroxy- 

4-(2,4,6-trimethoxybenzylaraino)quinazoline-6-carboxylaie (3.25 g); NMR Spectrum: 
(DMSOde) 3.85 (s. 9H), 3.98 (s, 3H). 4.82 (d, 2H), 6.2 (s, IH), 7.25 (s. IH), 7.27 (s, IH), 8.27 
(s, IH), 8.67 (s, IH), 10.73 (s, IH); Mass Spectrum: M+H^ 400. 

(Triraethylsilyl)diazomethane (2M in hexane, 10 ml) was added to a mixture of the 
15 material so obtained, di-isopropylethylaraine (1.26 g), methanol (10 ml) and methylene 

chloride (30 ml) and the resultant mixture was stinred at ambient temperature for 3 hours. The 
reaction mixture was treated with a second aliquot of (triroethylsilyl)diazomethane solution 
(10 ml) and stirred for a further 18 hours. Silica gel (2 g) was added -cautiously and the 
mixture was stirred for 5 minutes. The mixture was evaporated and the reaction product 
20 (adsorbed onto silica) was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride and methanol as eluent There was thus obtained methyl 
7-methoxy-4-(2,4,6-tiimethoxybenqrlamino)quijiazoline-6-carbDxylate (1^44 g); Mass 
Spectrum : M+H* 414, 

A mixture of a portion (0.295 g) of the material so obtained and 
25 N-(3-aminopropyl)morpholine (0.5 ml) was stirred and heated to ISO^'C for 1 hour. The 
mixture was partitioned between methylene chloride and water. The organic solution was 
dried over magnesium sulphate and evaporated. The residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent There was thus obtained 4-(2,4,6-triraethoxyben2ylaraino)-7-methoxy- 
30 6-IN-(3-raorpholinopropyI)carbamoyl]quinazoline (0. 144 g) Mass Soectrum : M+H* 526. 
Trifluoroacetic acid (1 ml) was added to a mixture of the material so obtained, 
triethylsilane (0.093 g) and methylene chloride (0.15 ml) and the reaction mixture was stiircd 
and heated to reflux for 2 minutes. The mixture was evaporated and the residue was 
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partitioned between methylene chloride and water. The organic soultion was evaporated to 
give 4-araino-7-iiiethoxy-6-[N-(3-morpholinopropyl)carban)oyl]quina20line (0.129 g); Mass 
Spectrum : M+IT" 346. 

0") The product gave the following data: NMR Spectrum: (CDCI3) 3-39 (s, 3H), 3.6 (ra, 
5 2H), 3.75 (ra, 2H), 3.86 (m. 2H), 4.02 (s. 3H). 4.07 (m. 2H), 7.21 (t, IH), 7.29 (s. IH). 7.39 
(d, 2H), 7.51 (s, IH), 8.73 (s, IH), 9.14 (s, IH), 12.19 (s, IH); Mass Spectrum : M+H* 481 and 
483. 

The 4-araino-7-raethoxy-6-[2-(2-methoxyethoxy)ethoxy]quina2oline used as a starting 
material was prepared from N-diphenylraethylene-6-hydroxy-7-methoxyquina2olin-4-araine 

10 and 2-(2-roethoxyethoxy)ethyl chloride using analogous procedures to those described in the 
last two paragraphs of Note (e) above. In a further preparation, 2-(2-methoxyethoxy)ethyl 
4-toluenesulphonate was used. The required starting material gave the following data: NMR 
Spectrum: (CDCI3) 3.4 (s, 3H), 3.61 {ra, 2H), 3.72 (m, 2H), 3.93 (m, 2H), 3.99 (s, 3H), 4.34 
(m. 2H), 5.67 (br s, 2H), 7.2 (s.lH), 7.32 (s, IH), 8.5 (s, IH); Mass Spectrum : M+H* 294. 

15 (k) Tlie product gave the foUowing data: NMR Spectrum: (CDCI3) 2.3 1 (s, 6H), 3.38 (s, 
3H), 3.6 (m, 2H), 3.69 (m, 4H), 3.85 (m, 2H), 4.14 (s, 3H), 7.12 (m. 4H), 7.58 (s, IH), 8.68 (s, 
1H),9.44 (s, IH), 11.77 (s, IHV. Mass Spectrum : M+H"441. 

Example 26 1 -(2,6-dichlorophenyi)-3-[6-niethoxy-7-(6-inetfiylanijno- 
20 l-hexynyl)quina2olin-4-yl]urea 

A mixture of l-(2,6-dichlorophenyl)-3-{7-[6-(N-tm-butoxycarbonylamino- 
N-methylaraino)-l-hexynyI]-6-roethoxyquinazolin-4-yl}urea (0.1 g), trifluoroacetic acid 
(1 ml) and methylene chloride (1 ml) was stirred at ambient temperature for 1.5 hours. The 
mixture was evaporated and a solution of hydrogen chloride gas in ethyl acetate was added. 

25 Toluene was added and the mixture was evaporated. The residue was trituraled under diethyl 
ether and the resultant solid was isolated. There was thus obtained the title compound as the 
hydrochloride salt (0.095g); NMR Spectrum : (DMSOd^) 1.65 (ra, 2H), 1.78 (m, 2H), 2.55 (ra, 
5H), 2.95 (m, 2H). 4.0 (s, 3H), 7.38 (t, IH), 7.6 (d, 2H), 7.89 (s, IH). 8.16 (s, IH), 8.7-<ra, 
3H), 10.9 (br. IH), 11.8 (s, IH); Mass SpecUTim : M+H* 472 and 474. 

30 The l-(2,6-dichlorophenyl)-3-{7-[6-QN-tMt-buU)xycaitonylanuno)-N-methylamino- 

l-hexynyl]-6-methoxyquinazoIin-4-yl}urea used as a starting material was pi^ared as 
follows :- 
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Using an analogous procedure to that described in the second last paragraph of 
Note [1 15] in Example 2 above, 6-{N-teri-butoxycarbonylaraino-N-raethylamino)-l-hexyne 
was reacted with 4-(2-brorao-4-fluorophenoxy)-6-methoxy- 

7-trifluoromethanesulphonyIoxyquina2oline to give 4-(2-bromo-4-fluorophenoxy>6-raethoxy- 
5 746-(>J-tert-buioxycarbonylaraino)-N-raeihylaraino-I-hexynyl]quina2oline; NMR Sp ectrum- 
(DMSOde) 1.4 (s, 9H), 1.55 (ra. 2H), 1.65 (ra, 2H), 2.57 (t, 2H), 2.79 (s, 3H), 3.24 (i, 2H), 4.0 
is, 3H), 7.35-7.82 (ra, 3H), 7.65 (s, IH), 7.95 (s, IH), 8.6 (s, IH); Mass Soectnim M+HT 558 
and 560. 

The material so obtained was reacted with ammonia using an analogous procedure to 
10 that described in the last paragraph of Note [1 15] in Example 2 above, except that the 
ammonia reaction was carried out at 1 lO^'C rather than at ISO^C. There was thus obtained 
4-amino-6-methoxv-7-f6-(N-tert-butoxvcarbonylamino1-N-mcthylaminf>- 
I -hexynyljquinazoline. 

The material so obtained was reacted with 2,6-dichlorophenyl isocyanate using an 
15 analogous procedure to that described in Example 1. There was thus obtained the required 
starting material; NMR Spectrum : (DMSOd<5) 1.39 (s, 9H), 1.55 (m, 2H), 1.67 (ra, 2H), 2.56 
(ra, 2H), 2.79 (s, 3H), 3.2 (m, 2H), 3.97 (s, 3H), 7.4 (m, IH), 7.6 (m, 2H), 7.84 (s, IH), 8.14 
(s. IH), 8-75 (s, IH), 10.8 (s, IH), 11.95 (s, IH). 

The 6-(N-im-butoxycaii)onylanjino-N-methylamino>l-hexyne used as a starting 
20 material was prepared as follows :- 

6-Mesyloxy-l-hexyne was reacted with raethylamine using an analogous procedure to 
that described in J. Heterocyclic Chemistry. 1994, 31, 1421 to give 6-raethylamino-l-hexyne 
which was reacted di-tert-butyl dicarbonate using a conventional procedure. 

25 Example 27 l-(2,6-dimetfiylphenyl)-3-{6-inetfaoxy-7-(N-nie1hylpiperidin- 
4-yline(hoxy)quinazoliii-4*yl]thioiirea 

A solution of 4-amino-6-raeihoxy-7-(I-raethylpiperidin-4-ylmcthoxy)quinazolinc 
(150 mg) in DMF (4.5 ml) was added to sodium hydride (60% dispersion in mineral oil, 
0.03 g) and the reaction mixture was stirred at ambient temperature for 20 minutes. 
30 2,6-Dimethylphenyl isothiocyanate (0.162 g) was added and the mixture was stirred at 

ambient temperature for 20 hours. The reaction mixture was evaporated and the residual solid 
was purified by colimin chromatography on silica using increasingly polar mixtures of 
methylene chloride and a 2M solution of ammonia in methanol as eluent There was thus 
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obtained the uUe compound (0. 1 12 g); NMR Spcctnim: (CDCb) 1.44-1.61 (ra, 2H), 1.87- 
2.08 (m, 5H), 2.32 (s, 3H). 2.36 (s, 6H), 2.94 (d, 2H). 4.04 (m, 5H). 7.1 (s, IH). 7.19 (m. 3H), 
7.29 (s, IH), 8.69 (s. IH), 8.9 (s, IH), 13.37 (s. IH); Mass Spectnim: M+H* 466. 



Example 28 

Using an analogous procedure to that described in Example 27, the appropriate 
4-aroinoquina2oline was reacted with the appropriate isothiocyanate to give the compounds 
described in Table VD. 

Table VD 



S 

..A 



R« 



R7 




(R2) 



No. 




R' 


(R^ )d 


Note 


1 


roethoxy 


N-methylpiperidin-4'ylraethoxy 


2,6-dichloro 


(a) 


2 


raethoxy 


N-methylpiperidin-4-ylraethoxy 


2,6-difluoro 


(b) 


3 


mcthoxy 


N-methylpiperidin-4-ylraethoxy 


2-chIoro-6-methyl 


(c) 


4 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4,6-trichloro 


(d) 


5 


raethoxy 


N-methylpiperidin-4-ylraethoxy 


2,6-diroethyl-4-brorao 


(e) 


6 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


(f) 


7 


raethoxy 


3-pyiTolidin- 1 -ylpropoxy 


2,6-dichloro 


(g) 


8 


raethoxy 


3-pyrrolidin- 1-ylpropoxy 


2,6-difluoro 


(h) 


9 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2-chloro-6-raethyl 


(i) 


10 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dimcthyl 


(j) 


11 


methoxy 


2-morpholinoethoxy 


2,6-dimethyl 


(k) 


12 


metiioxy 


3-morphoIinopropoxy 


2,6-dimethyl 


a) 


13 


methoxy 


cyclopropylmethoxy 


2,6-dimethyl 


(m) 


14 


raethoxy 


2-morpholinoethoxy 


2-chloro-6-dimethyl 


(n) 


15 


methoxy 


3-morpholinopropoxy 


2-chloro-6-methyl 


(o) 
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16 


methoxy 


N - methy Ipiperi d i n-4-ylmethoxy 


2-methyI 


(P) 


17 


methoxy 


2-pyrrolidin- 1 -yiethoxy 


2,6-diracthyl 


(q) 



Noies 

(a) The product gave the foUowing data: Mass Spectrum : M+H"* 506 and 508. 

(b) The product gave the following data: NMR SpecQ-um : (CE>Cl3) 1 .43-1 .6 (m. 2H), 

5 1.83-2.09 (no, 5H), 2.33 (s, 3H), 2.94 (d, 2H), 4.04 (m, 5H), 7.0-7.14 (m, 4H), 7.27 (in, IH), 
7.35 (ra, IH), 8.7 (s, IH), 13.49 (s, IH); Mass Spectrum : M+FT 474. 

(c) The product gave the followring data: NMR Spectrum : (CDCI3) 1 .45-1 .61 (ra, 2H), 

1.87- 2.1 1 (m, 5H), 2.31 (s, 3H), 2.42 (s, 2H). 3.97 (d, 2H). 4.02 (m, 5H), 7.07 (s, IH), 7.2-7.3 
(ra. 3H), 7.38 (t, IH), 8.7 (s. IH), 8.9 (s, IH) 13.51 (s, IH); Mass Spectrum : M+HT 486 and 

10 488. 

(d) The product gave the foUov/ing data: NMR Spectrum : (CDCI3) 1.48-1.61 (m, 2H), 

1 .88- 2.16 (ra, 5H), 2.36 (s, 3H), 3.0 (d, 2H), 4.07 (m, 5H), 7.1 1 (s, IH), 7.3 (d, 2H), 7.43 (s, 
IH), 7.49 (s, IH), 8.72 (s, IH) 13.71 (s, IH); Mass Spectrum : M+H" 540 and 543. 

(c) The product gave the foUowing data: NMR Spectrum : (CDCI3) 1.47-1.61 (m, 2H), 
15 1.87-2.1 1 (ra, 5H), 2.32 (d, 9H), 2.99 (d, 2H), 4.04 (ra, 5H), 7.1 (s, IH), 7.3 (s, IH), 7.32 (s, 
IH). 8.7 (s, IH), 8.9 (s, IH), 13.31 (s, IH); Mass Spectrum : M+H* 544 and 546. 
(0 The product gave the foUowing data: NMR Spectrum : (CDCI3) 1.44-1.59 (m, 2H), 
1.88-2.07 (ra, 5H). 2.31 (s, 3H), 2.35 (d, 6H), 2.94 (d, 2H), 4.04 (ra, 5H), 7.08 (d, IH), 7.2 (d, 
IH), 7.29 (s, IH), 7.55 (s, IH), 8.68 (s, IH), 8.77 (s, IH). 13.63 (s, IH): Mass Spectrum : 
20 M+H*466. 

(g) The product gave the foUowing data: NMR Spectrum : (CDCI3) 1.83 (s, 4H), 2.21 (m, 
2H), 2.63 (s. 4H), 2.76 (t, 2H), 4.03 (s, 3H), 4.29 (t, 2H), 7.08 (t, IH), 7.27-7.33 (s, 2H), 7.44 
(m, 3H), 8.73 (s, IH), 13.7 (s, IH); Mass Spectrum : U+H* 506 and 508. 

(h) The product gave the following data: NMR Spectrum : (CDCI3) 1 .83 (s, 4H), 2.2 (ra, 
25 2H), 2.61 (s, 4H), 2.74 (t, 2H). 4.04 (s, 3H), 4.48 (1, 2H). 6.98-7.11 (ra, 3H), 7.27-7.41 (ra. 

3H), 8.71 (s, IH), 13.48 (s, IH); Mass Spectrum : M+H* 474. 

(i) The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .8 (m, 4H), 2.1 8 (m, 
2H), 2.4 (s, 3H), 2.55 (m, 4H), 2.68 (t, 2H), 4.02 (s, 3H), 4.3 (t, 2H), 7.07 (s, IH), 7.26 (ra, 
2H), 7.31 (s, IH), 7.37 (m, IH), 8.7 (s, IH). 8.94 (br s, IH), 13.51 (s, IH): Mass S|>ectrum : 

30 M+H* 486 and 488. 
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(j) The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.35 (s, 6H), 3.4 (s, 

3H), 3.6 (ra, 2H), 3.87 (ra, 2H), 4.03 (i, 2H), 4.05 (s. 3H), 4.37 (t, 2H), 7.09 (s, IH), 7.14-7.21 

(m, 3H), 7.33 (s. IH), 8.68 (s, IH), 8.84 {s, IH), 13.32 (s, IH); Mass Spectrum : M+H* 457. 

(k) The product gave the following data: NMR Spectrum : (CDCI3) 2.36 (s, 6H), 2.61 (i, 

4H), 2.95 (U 2H), 3.77 (i, 4H), 4.04 (s, 3HX 4.34 (t, 2H), 7.11 (s, IH), 7.2 (m, 3H), 7.31 (s, 

IH), 8.69 (s, IH), 8.9 (s, IH), 13.36 (s, IH): Mass Spectniro : M+HT 468. 

(1) The product gave the foUowing data: NMR Spectrum : (DMSOdg) 2.0 (ra, 2H), 2.4 (s, 

4H), 2.45 (t, 2H), 3.58 (U 4H), 4.03 (s, 3H), 4.21 (t, 2H), 7.18 (m, 3H). 7.33 (s. IH). 8.19 (s, 

IH). 8.71 (s. IH), 11.09 (s, IH), 13.7 (s. IH): Mass Spectrum : U+H* 482. 

(ra) The product gave the following data: NMR Spectrum : (DM SOde) 0.39 (m, 2H), 0.6 1 

(ra, 2H), 1-32 (m, IH), 2.25 (s, 6H), 4.0 (ra, 5H), 7.17 (s, 3H), 7.25 (s, IH), 8.17<s, IH), 8.72 

(s, IH), 11.08 (brs, IH), 13.67 (s, IH); Mass Spectrum : M+H^ 409. 

(n) The product gave the foUowing data: Mass Spectrum : M+H" 488 and 490. 

(o) The product gave the foUowing data: Mass Spectrura : M+H* 502 and 504. 

(p) The product gave the following data: Mass Spectrum : M+H^ 452. 

(q) Hie product gave Ae following data: Mass Spectrura : M+H* 452. 

Example 29 1 -(2,6-dimethyIphenyl)-3-[6-medioxy-7-(N-mefliylpiperidin- 
4-ylmetfaoxy)quinazoIin-4-yl]guanidine 

Mercuricdl) oxide (0.059 g) was added to a mixture of l-(2,6-dimethylphcnyl)- 
3-l6-mcthoxy-7-(N-methylpiperidin-4-ylraethoxy)quinazolin-4-yl]thiourea (0.105 g), a 
2M solution of ammonia in methanol (3 ml) and chloroform (1 ml) and the reaction mixture 
was stirred at ambient temperature for 2 hours. The mixture was evaporated and the residue 
was purified by column chromatography on silica using increasingly polar mixtures of 
methylene chloiide and a 2M solution of ammonia in methanol as eluent There was thus 
obtained the title compound (0.074 g); NMR Spectrum: (CDCI3) 1.39-1.53 (ra, 2H), 1.87- 
2.02 (q, 5H), 2.29 (s, 3H), 2.36 (s, 6H). 2.9 (d, 2H), 4.01 (ra, 5H), 5.79 (br s. IH), 7.16 (s, 
IH). 7.19 (m. 3H). 7.87 (s, IH), 8.57 (s, IH): Mass Spectrum : M+H* 449. 

Example 30 

Using an analogous procedure to that described in Example 29, the appropriate 
quinazoline-4-thiourea was reacted with ammonia to give the guanidines described in 
Table Vm. 
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Tabie Vm 




No. 




r' 




Note 


1 


raethoxy 


N-raethylpiperidm-4-ylraethoxy 


2,6-dichloro 


(a) 


2 


raethoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dijluoro 


(b) 


3 


methoxy 


N-raethyIpiperidin-4-yImethoxy 


2-chloro-6-raethyl 


(c) 


4 


raethoxy 


N-methylpiperidin-4-ylraethoxy 


2,6-diraethyl-4-brorao 


(d) 


5 


raethoxy 


N-methylpiperidin-4-ylmethoxy 


2,5 -dimethyl 


(e) 


6 


raethoxy 


3-pynrolidin- I-ylpropoxy 


2,6-dichloro 


(f) 


7 


methoxy 


3-pyrTolidin- 1-ylpropoxy 


2,6-difluoro 


(g) 


8 


methoxy 


3-pyiTOlidin- 1 -yipropoxy 


2-chloro-6-rocthyl 


(h) 


9 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-diracthyl 


(i) 


10 


raethoxy 


2-morpholinoethoxy 


2,6-dimethyl 


(j) 


11 


raethoxy 


cyclopropylroeihoxy 


2,6-dimethyl 


(k) 


12 


methoxy 


2-pyiTolidin- 1 -ylethoxy 


2,6-diraethyl 


a) 


13 


methoxy 


N-racthylpiperidin-4-ylmedioxy 


2-methyl 


(in) 



Notes 

(a) The product gave the following data: NMR Spectrum : (DMSOde, 100*C) 1 .4 (m, 2H), 
1.78 (ra. 3H). 1.96 (t, 2H), 2.2 (s, 3H), 2.8 (ra, 2H), 3.76 (s, 3H). 4.0 (d, 2H), 7.11 (s, IH), 
7.28 (t, 2H), 7.47 (s, IH), 7.54 (d, 2H), 7.98 (s. IH), 8.5 (s. IH), 9.0 (br s, IH); Mass 
St)ectrum : M+H* 489 and 491. 

(b) The product gave the following data: NMR Spectrum : (DMSOde) 1 .34 (m, 2H), 1 .73 
(d. 3H), 1.88 (t, 2H), 2.16 (s, 3H). 2.79 (d, 2H), 3.3 (s, 2H). 3.69 (s, 3H), 3.95 (d, 2H), 7.07 (s, 
IH). 7.2 (U 2H), 7.34 flsr s, IH). 8.49 (s, IH), 8.74 (s, IH); Mass Spectrum: M+H* 457. 
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(c) The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .4-1 .56 (m, 2H), 
1.87-2.05 (q, 5H), 2.3 (s. 3H), 2.4 (s, 3H), 2.9 (d, 2H), 3.98-^.05 (ra, 5H), 7.13-7.27 (m, 3H), 
7.38 (m, IH), 7.81 (s, IH), 8.59 (s, IH); Mass Spectrum : M+FT 469 and 471. 

(d) The product gave the foUowing data: NMR Spectrum : (CDCI3) 1 .38-1 .54 (m, 2H), 

5 1.82-2.02 (q. 5H), 2.28 (s, 3H), 2.32 (s, 6H), 2.89 (d, 2H), 4.0 (ra, 5H), 5.7 (br s, IH), 7.03- 
7.27 (m, 3H), 7.32 (s, 2H), 7.81 (s. IH), 8.57 (s, IH); Mass Spectrum : M+H* 526 and 528. 

(e) The product gave the foUowing data: NMR Spectrum : (CDCb) 1 .39-1 .44 (m, 2H), 
1.87-2.04 (q, 5H), 2.29 (s, 3H), 2.34 (d, 6H), 2.89 (d, 2H), 4.02 (m, 5H), 6.19 (br s, IH). 7.05 
(d, IH), 7.14 (s, 2H), 7.2 (d, IH). 7.84 (s, IH), 8.57 (s, IH); Mass Spectrum : M+H* 449. 

10 (0 The product gave the following data: NMR Spectrum : (CDCI3) 1 .8 (m, 4H), 2. 17 (ra, 
2H), 2.53 (s, 4H). 2.67 (l, 2H). 3.99 (s, 3H), 4.25 (t, 2H), 7.1 (l, IH), 7.2 (s, IH), 7.41 (d, IH), 
7.51 (s, IH). 8.57 (s, IH): Mass Specu^m : M+H^ 489 and 491. 

(g) The product gave the foUowdng data: NMR Spectrum : (CDCI3) 1 .79 (m, 4H), 2. 14 <m, 
2H), 2.53 (m, 4H). 2.67 (t, 2H), 3.97 (s, 3H), 4.24 (t, 2H), 7.03 (t, 2H), 7.2 (m, 2H), 7.63 (s, 

15 IH), 8.59 (s, IH); Mass Spectrum: M+H^ 457. 

(h) The product gave the foUowing data: NMR Spectrum : (CIX:i3) 1 .79 (m, 4H), 2. 1 5 (m, 
2H), 2.4 (s, 3H), 2.56 (s. 4H), 2.68 (t, 2H), 3.98 (s, 3H), 4.26 (t, 2H), 6.13 (br s, IH), 7.14- 
7.26 (ra, 3H), 7.37 (ra, IH), 7.82 (s, IH), 8.58 (s, IH); Mass Spectrum : M+H* 469 and 471. 

(i) The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.35 (s, 6H), 3.4 (s, 
20 3H), 3.61 (m, 2H), 3.77 (m, 2H), 3.99 (ra, 5H), 4.34 (i, 2H), 5.76 (br s, IH), 7.17 (m. 4H), 

7.87 (s, IH), 8.56 (s, IH); Mass Spectrum : M+H* 440. 

(j) The product gave the foUowing data: NMR Spectrum : (DMSOdg, 100**C) 2.29 (s, 6H), 
2.53 (m, 4H), 2.79 (t, 2H), 3.6 (t, 4H), 3.74 (s, 3H). 4.22 (t, 2H), 7.09 (s, IH), 7.16 (s, 3H), 
7.51 (s, IH), 7.7 (s, 2H). 8.45 (s, IH). 8.88 O^rs, IH); Mass Spectrum : M+H" 451. 
23 (k) The product gave the foUowing data: NMR Spectrum : (CDCI3) 0.34 (m, 2H), 0.63 (m, 
2H), 1.37 (m. IH). 2.28 (s, 6H), 3.93 (d, 2H), 3,97 (s, 3H), 5.9 (br m. IH). 7.07 (s, IH). 7.12 
(m, 4H), 7.79 (s, IH), 8.48 (s, IH); Mass Spectrum : M+H* 392. 
(1) The product gave the foUowing data: Mass Spectrum : M+H* 435. 
(ra) The product gave the foUowing data: Mass Spectrura : M+H* 435. 
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Example 31 1 -[6-methoxy-7>(N-methy lpiperidin-4-yImethoxy)quinazolin-4-yl]- 
3-[(R)-(-i->arinethyIbenzyl]guanidine 

Using an analogous procedure to that described in Example 29, l-[6-methoxy- 
7-(N-methyIpiperidin-4-ylmethoxy)quinazolin-4-y]]-3-[(R)-(+)-a-methylbenzylJthiourea was 
5 reacted with ammonia to give the title compound; NMR Spectrum : (CDCI3) 1.38-1.42 (m, 
2H), 1.61 (d, 3H), 1.86-2.01 (q, 5H), 2.29 (s, 3H), 2.89 (d, 2H), 3.95 (in, 3H). 4.0 (d, 2H), 4.7 
(q. IH), 6.5 (br s, IH), 7.12 (s,lH). 7.29-7.31 (m, 5H). 7.79 (s. IH), 8.53 (s. IH); Mass 
Spectrum : M+H* 449. 

10 Example 32 l-(2-aminophenyI)-3-(6,7-dimethoxyquinazolin-4-yI)urea 

A mixture of l-(6,7-diraethoxyquinazolin-4-yI)-3-(2-nitrophenyl)urea (0.18 g), 
10% palladiura-on-charcoal catalyst (0.023 g) and DMF (10 ml) was stirred at ambient 
temperature under an atmosphere of hydrogen for 16 hours. The reaction mixture was filtered 
and the filtrate was evaporated. The resultant gum was triturated under ethyl acetate and there 

15 was thus obtained the title compound as a solid (0.137 g); NMR Spectrum : (DMSOd«) 3.85- 
3.95 (br s, 8H), 6.63 (t, IH), 6.81 (d, IH), 6.91 (t, IH), 7.25 (s, IH), 7.47 (d, IH), 8.05 (s, IH), 
8.64 (s, IH), 10.28 (br s, IH), 11.74 (br s, IH); Mass Spectrum : M+H* 340. 

The l-(6,7-dimelhoxyquinazolin-4-yI)-3-(2-nitrophenyl)urea used as a starting 
material was prepared by the reaction of 2-nitrophenylisocyanate and 4-aniino- 

20 6,7-diraethoxyquina2oline using an analogous procedure to that described in Example 1. 
There was thus obtained the required starting material in 62% yield; NMR Spectrum : 
(DMSOde) 3.95 (s, 6H), 7.3 (s, IH), 7.28-7.35 (i, IH), 7.74 (t, IH), 8.05 (s, IH), 8.13 (m, IH), 
8.51 (m, IH), 8.72 (s, IH), 10.61 (s, IH), 13.67 (brs, IH): Mass Spectrum : M+H* 370. 

25 Example 33 l-(2,6-dichlorophenyl)-3-(6-methoxy-7-piperazin-3-ylquinazoUn-4-3i)urea 

A mixture of l-(2,6-dichlorophenyl)-3-{6-methoxy- 
7-[N-(tert-butoxycarbonyl)piperazin-I-yl]quina2olin-4-yl}urca (0.075 g), triflaoroacetic acid 
(I ml) and methylene chloride (1 ml) was stirred at ambient temperature for 1 hour. The 
resultant mixture was evaporated. A saturated solution of hydrogen chloride gas in ediyl 
30 acetate was added and the mixture was evaporated. The resultant solid was triturated under 
diethyl ether, isolated and dried. There was tiius obtained the title compound, as a 
dihydrochloride salt, (0.042 g); NMR SnecUTim : (DMSOde) 3.25-3.3 (m, 4H), 3.45-3.5 <ra. 
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4H), 4.03 (s, 3H), 7.3 (s, IH), 7.36-7.63 (m, 3H), 8.16 (s, IH), 8.78 (s, IH), 9.15-9.27 (br s. 
2H), 10.9-11.3 (br s, IH), 10.8 (s, IH); Mass Spectrum : M+H* 447 and 449. 

Example 34 

Using an analogous procedure to that described in Example 29, except that the 
appropriate quinazoline-4-thiourea was reacted with ethylamine rather than with amraonia, 
there were obtained the 2-ethylguamdines described in Table IX. 



Table rx 




(R2) 



No. 




r' 




Note 


1 


methoxy 


N-methylpiperidin-4-ylraethoxy 


2-chloro-6-raethyl 


(a) 


2 


methoxy 


N-raethylpiperidin-4-ylmethoxy 


2,6-diraethyl 


(b) 


3 


methoxy 


2-raorpholinoethoxy 


2,6-dimethyl 


(c) 


4 


raeAoxy 


cyclopropylmethoxy 


2,6-diraethyl 


(d) 



Notes 

(a) The product gave Ae following data: NMR Spectrum : (DMSOde, lOO^'C) 1.31 (t, 3H), 
1.36-1.47 (m. 2H), 1.74-1.84 (ra, 3H), 1.95 (1, 2H), 2.2 (s. 3H), 2.33 (s, 3H), 2.79 (d, 2H), 
3.57 (m, 2H), 3.72 (s, 3H), 3.99 (l, 2H), 7.06 (s. IH). 7.29 (m, 2H), 7.41 (ra, 2H), 8.35 <br s, 
IH), 8.45 (s, IH). 10.11 (br s. IH); Mass Spectram : M+H* 497 and 499. 

(b) The product gave the following data: NMR Spectrum : (DMSOde, 100*C) 1 .28 (t, 3H), 
1.4 (ra. 2H). 1.76 (ra, 3H). 1.95 (m. 2H), 2.19 (s. 3H), 2,26 (s. 6H), 2.78 (m, 2H). 3.53 (q, 2H), 
3.76 (s, 3H), 3.99 (d, 2H), 7.04 (s. IH), 7.16 (s, 3H). 7J5 (s. IH), 8.41 (s, IH), 10.41 (br s, 
IH); Mass Spectrum : M+H" 477. 

(c) The product gave the following data: NMR Spectrum: (DMSOd^ lOO'C) 1 .27 (1, 3H), 
2.27 (s, 6H), 2.54 (m, 4H), 2.8 (t, 2H), 3.54 (m, 2H), 3.61 (i, 4H), 3.78 (s, 3H), 4.26 (t. 2H), 
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7.11 (s, IH), 7.19 (s, 3H), 7.59 (s, IH), 8.42 (s, IH), 10.42 (br s, IH): Mass Spectrum : 
M+H* 479. 

(d) The product gave the foUowing data: NMR Spectrum : (DMSOde) 0.38 (m, 2H), 0.6 
(m, 2H), 1.27 (m, 4H), 2.25 (s, 6H), 3.21 (m), 3.5 (m, 2H). 3.73 (s, 3H), 3.95 (d, 2H), 6.99 (s, 
5 IH). 7.17 (s, 3H), 7.55 (br s, IH), 8.42 (s, IH); Mass Spectrum : M+H' 420. 

Example 35 

Pharmaceutical compositions 

The following illustrate representative pharmaceutica] dosage forms of the invention 
10 as defined herein (the active ingredient being termed "Compound X"), for therapeutic or 
prophylactic use in humans: 



;^ (a) Tablet] mg/tablet 

4^ Compound X 1(X) 

Ml 

15 Lactose Ph.Eur 182.75 

j«f Croscarmellose sodium 12,0 

1 Maize starch paste (5% w/v paste) 2.25 

.-^ Magnesium stearate. 3.0 

s 

20 (b) Tablet n rag/tablet 

Compound X 50 

Lactose Ph.Eur. 223.75 

Croscarmellose sodium 6.0 

Maize starch 15.0 

25 Polyvinylpyrrolidone (5% w/v paste) 2.25 

Magnesium stearate 3.0 

(c) Tablet in rag/tablet 

Compound X 1.0 

30 Lactose Ph.Eur. 93.25 

Croscarmellose sodium 4.0 

Maize starch paste (5% w/v paste) 0,75 
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Magnesium siearate 1,0 

(d) Capsule mg/capsule 
Compound X 10 

5 Lactose Ph.Eur 488.5 

Magnesium 1.5 

(e) Injection I (50 mg/ral) 
Compound X 5.0% w/v 

10 IM Sodium hydroxide solution 15.0% v/v 

O.IM Hydrochloric acid (to adjust pH to 7.6) 

Polyethylene glycol 400 4.5% w/v 

Water for injection to 100% 

15 (f) Injection n (lOmg/ml) 

Compound X 1.0% w/v 

Sodium phosphate BP 3.6% w/v 

O.IM Sodium hydroxide solution 15.0% v/v 

Water for injection to 100% 

20 

(g) Injection ID (Img/ml, buffered to pH6) 

Compound X 0.1% w/v 

Sodium phosphate BP 2.26% w/v 

Citric acid 0.38% w/v 

25 Polyethylene glycol 400 3.5% w/v 

Water for injection to 100% 

(h) Aerosol I mg/ml 
Compound X 10.0 

30 Sorbitan trioleate 13.5 

Trichlorofluoromethane 910.0 

Dichlorodifluororaethane 490.0 
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(i) Aerosol D mg/ml 

Compound X 0.2 

Sorbitan trioleate 0.27 

Trichlorofluororaethane 70.0 

5 Dichlorodifluororaethane 280.0 

Dichlorotetrafluoroethane 1094.0 

(j) Aerosol III rag/ml 

Compound X 2.5 

10 Sorbitan trioleate 3.38 

Trichlorofluoromethane 67.5 

Dichlorodifluoromethane 1086.0 

Dichlorotetrafluoroethane 191.6 

15 (k) Aerosoirv rag/ml 

Compound X 2.5 

Soya lecithin 2.7 

Trichlorofluoromethane 67.5 

Dichlorodifluoromethane 1086.0 

20 Dichlorotetrafluoroethane 191.6 

(1) Ointment ml 

Compound X 40 mg 

Ethanol 300 

25 Water 300 ^1 

l-DodecylazacycIoheptan-2-one 50 \ii 

Propylene glycol to 1 ml 



Note 

30 The above formulations may be obtained by conventional procedures well known in 

the pharmaceutical art The tablets (aXc) may be witeric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. The aerosol formulations <h)-<k) 
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may be used in conjunction with standard, metered dose aerosol dispensers, and the 
suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative 
suspending agent such as sorbitan raonooleate, sorbitan scsquioleaie, polysorbate 80, 
polyglycerol oleate or oleic acid. 
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CLAIMS 



5 1. A quinazoline derivative of the Formula I 




10 wherein: 

together witii the carbon atoms to which it is attached forms a 5- or 6-menibered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and S 
provided that the group of formula Ic so formed is not a purine ring; 

together with the carbon atoms to which it is attached forms a 5- or 6-racrabered 
15 aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

mis 0, 1, 1, 3 or 4; 

each R* group, which may be the same or different, is selected from halogeno, 
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy. 
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carbamoyl, (]-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyIoxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)aIky!sulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)aikylamino, di-[(l-6C)a]Jcyl]amino, (l-6C)alkoxycart>onyl, N-{l-6C)aIJcylcarbaraoyl, 
N,N-di-f(l-6C)aJJcy]3carbamoyl, (2-6C)aIkanoyl, (2-6C)alkajioyloxy, (2-6C)alkanoylaniino, 
5 N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoyLaraino, N-(l-6C)alkyI- 

(3-6C)alkenoyIamino, (3-6C)alkynoylaniino, N-(l-6C)aIkyl-(3-6C)alkynoylaniino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (J-6C)alkanesulphonylamino and 
N-(I-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

10 wherein X' is a direct bond or is selected from O, S, SO, SO2, N(R'^, CO, CH<OR''), 

CONCR"), N(R^)CO, S02N(R''), N(R'')S02, OCCR^, SC(R\ and N{R^)C(R'')2, wherein R'' is 
hydrogen or (l-6C)alkyl, and is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cyc]oalky]- 
(I-6C)aIkyl. (3-7C)cycloalkenyl, (3-7C)cycloaIkenyl-(l-6C)aIkyl, heteroaryl, heteroaryl- 
(1 -6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or (R')^ is (l-3C)alkylenedioxy, 

1 5 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R^ substituent 

are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
N{R'). CO, CH{OR^), CON(R^), N(R^)CO, SOzNCR^), N(R^)S02, CH=CH and C=C wheiein 
R^ is hydrogen or {l-6C)aIkyl, 

and wherein any CH2=CH- or HC=C- group within a R' substituent optionaDy bears at 

20 the lerminal CH2= or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
(1 -6C)alkoxycarbonyl, N-(l-6C)allcylcarbamoyl, N,N-di-[(l-6C)alkyl3carbaraoyl, 
amino-(l-6C)alkyl, (l-6C)aIkylamino-(l-6C)alkyl and di-[(l-6C)alky]3amino-(l-6C)alkyl or 
from a group of the formula : 

25 wherein X^ is a direct bond or is selected from CO and N(R*X^O, wherein R* is hydrogen or 
(l-6C)alkyl, and is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyi, 

and wherein any CH2 or CH3 group within a R' substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno substituents or a substituent selected from 

30 hydroxy, cyano, amino, carboxy, carbamoyl, (I-6C)aIkyl, (l-6C)aikoxy, (l-6C)alkyltliio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (I-6C)alkylamijio, di-((l-6C)alkyl]amino, 
(l-6C)allcoxycarbonyl, N-(l-6C)alk>'lcarbaraoyl, 2i,N-di-[<l-6C)alkyl]carbaraoyl, 



wo 01/04102 



-150- 



PCT/GBOO/02566 



(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylaraino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-( 1 -6C)alkylsulphamoyI, N,N-di-[( I -6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonyIamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a 
group of the formula : 
5 -X^-Q^ 

wherein is a direct bond or is selected from O, S, SO, SO2, N(R'), CO, CH(0R''), 
C0N(R'), N(R')C0, S02N(R\ N(R')S02, C(R')20, C(R')2S and N(R')C{R')2, wherein R' is 
hydrogen or (l-6C)alkyl, and is aiyl, aryl-(l-6C)aIl£yI, (3-7C)cycloalky], (3-7C)cycloalkyl- 
(l-6C)alkyl, (S-TQcycloalkenyl, (3-7C)cycloalkenyl-(l-6C)aIkyl, heteroaryl, heteroaryl- 

10 (l-6C)alkyl, heterocyclyl or heterocyclyHl-6C)alkyi, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R' 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromediyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)aIkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)aIkynyioxy, 

15 (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)aIkylsulphonyl, (l-6C)alkylamino. 
di-[(l-6C)alkyl]amino, (l-6C)aIkoxycarbonyl, N-(l-6C)a]kylcarbamoyl, 
Ii,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyI, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylaraino,N-(l-6C)alkylsulpharaoyI, 
N.N-di-f ( 1 -6C)alkyl]suIphamoyl. (l-6C)alkanesulphonylaraino and N-(]-6C)alkyl- 

20 (l-6C)alkanesulphonyIamino, or from a group of the formula : 

-X^-R* 

wherein X^ is a direct bond or is selected from O and N(R^), wherein R' is hydrogen or 
(l-6C)alkyl, and R* is ha]ogeno-(l-6C)aIkyl, hydroxy- (l-6C)alJcyl, (l-6C)alkoxy-(l-6C)allcyl, 
cyano-(I-6C)alkyl, amino-(I-6C)alkyl, (I-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino- 
25 ( 1 -6C)alkyl, (2-6C)aU:anoyIamino-{ 1 -6C)alkyl or ( 1 -6Qalkoxycarbonylamino-(l -6Qalkyl, or 
from a group of the formula : 

-X^-Q'^ 

wherein X^ is a direct bond or is selected from O and N(R*°), wherein R'° is hydrogen or 
(l-6C)allcyl, and Q* is aryl, aryl-(l-6C)alkyl, heteroaryl, hcteroaryl-(l-6C)aIkyl, heterocyclyl 
30 or heterocyclyl-(l-6C)aIkyl, and any Q*' group optionally bears 1 or 2 substituents, which may 
be the same or different, selected from halogeno, (l-6C)alkyl and <l-6C)alkoxy, 

and wherein any hetw^ocyclyl group within a substituent on R* optionally bears 1 or 2 
0x0 or thioxo substituents; 
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is hydrogen or (1 -6C)alkyl and is hydrogen or (l-6C)alkyl, or and 
together form a CH2, (CH2)2 or (CH2)3 group; 

Z is O, S, N(CsN) or N(R"), wherein R" is hydrogen or (l-6C)aIkyl; and 
0^ is aryl, aryl-(I-3C)alkyl, aryl-(3-7C)cycloallcyl, heteroaryl, heteroaryl-(l-3C)alkyl 
or hetcroaryl-(3-7C)cycIoalkyl wherein each aryl group is phenyl or naphthyl and each 
heteroaryl group is a 5- or 6-raembered monocyclic or a 9- or lO-membered bicyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally containing a further 
hcteroatora selected from nitrogen, oxygen and sulphur, and 

is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluororaethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
(l-6C)alkyl, (2-8C)alkenyl, (2-8C)aIkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl3araino, (l-6C)alkoxycarbonyl, 
N-(I-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl. 
(2-6C)alkanoyloxy, (2-6Qalkanoylaraino, N-(l-6C)alkyl-(2-6Qalkanoylamino, 
(3-6C)alkenoylamino, N-(l-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino, 
N-(l -6C)alkyl-(3-6C)aDcynoylaraino, N-(l-6C)alkylsulphamoyl, 
N^-di-[(l-6C)alkyl3su]phamoyl, (l-6C)alkanesulphonylamino and N-(I-6C)alkyl- 
(l-6C)alkanesulphonylaraino, or from a group of the formula : 

-X*-R'^ 

wherein X* is a direct bond or is selected from O and N(R"), wherein R^^ is hydrogen or 
(l-6C)alkyl and R^^ is ha]ogeno-(l-6C)a]kyl, hydroxy-{l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, araino-(l-6C)alkyl, (l-6C)alkylaraino-(l-6C)alkyl or 
di-[(I-6C)alkyl]amino-(l-6C)alkyI, or from a group of the formula : 

-X'-Q^ 

wherein X'' is a direct bond or is selected from O, S, SO, SO2, N{R*^. CO, CH(OR*'^, 
CON(R"), N(R")C0, S02N(R'^), N(R''*)S02. C(R'%0, C(R^%S and C(R**)2N(R"), 
wherein each R'^ is hydrogen or (l-6C)alkyl, and Q' is aryl, aiyl-(l-6C)alkyl, heteroaryl, 
heteroaryl-(l-6C)alkyl, heterocyclyl or he!erocyclyl-(l-6C)alkyl, or is optionally 
substituted with a (l-3C)alkylenedioxy group, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
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halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyI, 

(2-8C)alkenyi, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 

(l-6C)alkylthio, (l-6C)aIkylsulphinyi, (l-6C)aIkylsulphonyl, (l-6C)alkyIamino, 
5 di-[(l-6C)allcyl]amino, (l-6C)alkoxycarbonyI, N-(l-6C)aIkylcarbamoyl, 

N,N-di-[(l-6C)alkyI]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylainino, 

N-(l-6C)aIkyI-{2-6C)alkanoyIamino, N-(l-6C)aIkylsulphamoyi, 

N,N-di-[(I-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonyIamino and N-(l-6C)aIkyl- 

(l-6C)alkanesulphonylainino, or from a group of the formula : 
10 ; -X'^-R^^ 

• wherem is a direct bond or is selected from O and N(R'^), wherein R'^ is hydrogen or 

(l-6C)alkyi, and R'^ is halogeno-(l-6C)alkyI, hydroxy-(l-6C)aIkyl, (l-6C)aikoxy-(l-6C)alkyl, 

cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 

di-[(l -6C)alkyl]amino-(l -6C)aikyl, 
1 5 and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 

oxo or thioxo substituents; 

or a pharmaceutically-acceptable salt thereof; 

provided that the compounds :- 

I -(6,7-dimethoxyquinazolin-4-yl)-3 -phenylurea, 
20 I -[5-(4-methoxyphenoxy)quina2olm-4-yl]-3-phenylurea, 

l-[5-(4-metht)xyphenoxy)quinazolin-4-yl]-3-(3-bromophenyI)urea, 

1 -[5-(4-meth.oxyphenoxy)quinazolin-4-yl] -3-(3-methoxyphenyl)urea. 

1 -phenyl-3 -(pyrazolo [3 ,4-<f|pyrimidin-4-y l)urea, 

l-(2-chlorophenyl)-3-(pyrazolo[3,4-J]pyrimidin-4-yl)urea, 
25 l-(3-chlorophenyl)-3-^yrazolo[3,4-f/]pyrimidin-4-yI)urea, 

1 -(4-chIorophenyI)-3 -(pyrazolo [3 ,4-(i]pyrimidin-4-yl)urea, 

1 -(2-fluorophenyI)-3-(pyra2olo[3 ,4-<f]pyriniidin-4-yl)urea, 

1 -ben2yi-3-(jpyrazolo[3,4-£fJpyrimidin-4-yl)urea, 

1 -(3-phenylpropyI)-3-(pyra2olo[3,4-<3i]pyrimidin-4-yI)urea and 
30 1 -{ 8-[3,4-dihydroxy-5(N-ethylcarbamoyl)tetrahydrofuran-2-yI]-7,8-dihydropteridin-4-yl} - 

3-(4-nitrophenyl)urea are excluded. - 
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2. A quinazoline derivative of the Formula II 




U 

wherein each of m, R*, R^, R^, Z and has any of the meanings defined in claim 1; 

or a phairoaceuticaUy-acceptable salt thereof; 

provided thai the compounds :- 

l-(6,7-dimethoxyquinazolin-4-yI)-3-phenylurea, 

l-{5-(4-methoxyphenoxy)quina2olin-4-yl]-3-phenylurea, 

l-[5-(4-methoxyphcnoxy)quinazolin-4-yl]-3-(3-broraophenyl)ureaand 

l.[5.(4-niethoxyphenoxy)quina2olin-4-yl]-3-(3-methoxyphenyl)urea are excluded. 



3. A quinoline derivative of the Formula in 




III 

wherein each of ra, R', R^, R^, Z and has any of the meanings defined in claim 1; 
or a phannaceutically-acceptable salt thereof. 
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^ 4. A pyrimidine derivative of the Formula IV 



R3 




H 

IV 

( RMn. 

. wherein each of m, R', Y', R^, R"^, Z and has any of the meanings defined in claim 1; 

N 5 or a pharmaceutically-acceptable salt thereof; 

0 ■ " 

i'-; provided that the compounds :- 

1 H l-phenyl-3-(pyrazolo[3,4-i/]pyrimidin-4-yl)urea, 

1 -(2-chlorophenyi)-3-(pyrazolo[3 ,4-{/]pyrimidin-4-yl)urea, 
y=! 1 -(3-chlorophenyl)-3-(pyrazolo[3 ,4-</]pyrimidin-4-yl)m-ea, 

f- 10 l-(4-chlorophenyi)-3-(pyrazolo[3,4-<:flpyrimidin-4-yl)urea, 

; l-(2-fluorophenyl)-3-(pyra2;olo[3,4-<5r|pyrimidin-4-yl)urea, 

l-benzyl-3-(pyrazolo[3,4-<i]pyrimidin-4-yl)urea, 
Z. 1 -(3-phenylpropyl)-3-(pyrazolo[3 ,4-<i]pyrimidin-4-yl)urea and 

l-{8-[3,4-dihydroxy-5(N-ethylcarbamoyl)tetrahydrofuran-2-yl]-7,8-dihydropteridin-4-yl}- 
15 3 -(4-nitrophenyl)urea are excluded. 

5. A qmnazoline derivative of the Formula V 




wherem each of m, R\ Y\ R^, Z and has any of the meanings defined in claim 1; 
20 or a pharmaceutically-acceptable salt thereof. 



AMENDED SHEET 
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6. A quinazoline derivative of the Fonnula II according to claim 2 v^herein : 

ro is 1 and the R' group is located at the 6- or 7-position and is selected from methoxy, 
benzyloxy, cyclopropylmethoxy, 2-diniethyIaniinoelhoxy, 2-dieihylarainoethoxy, 
3-dinieihylaminopropoxy, 3-diethylarainopropoxy, 2-(l,2,3-tria2ol-l-yl)ethoxy, 
5 3-{l^,3-triazoI-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-yImethoxy, 2-pyrid-2-ylethoxy, 

2- pyrid-3-ylcthoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy. 3-pyrid-3-yIpropoxy, 

3- pyrid-4-ylpropoxy, 2-pyrroUdin-I-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 
N-raethylpyrroUdin-3-yloxy,pyrroUdin-2-ylmethoxy,N-methylpyrrolidin-2-ylmethoxy. 

2- pyrrolidin-2-ylethoxy, 2-(Ii-raethylpyrroUdin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

10 3-(N-methyIpyrTolidin-2-yl)propoxy, 2-(2-oxoimida2olidin- 1 -yl)ethoxy, 2-raorpholinoethoxy, 

3- moipholinopropoxy, 2-(l , l-dioxoietrahydro-4H- 1 ,4-thia2in-4-yl)ethoxy, 
3-(l , 1 -dioxotetrahydro-4H- 1 ,4-thia2in-4-yl)propoxy, 2-piperidinoelhoxy, 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, N-mcthylpiperidin-4-yloxy, 
piperidin-3-yimethoxy,Ii-niethylpiperidin-3-ylraethoxy. 2-piperidin-3-ylethoxy, 

15 2-(N-methylpip6ridin-3-yl)ethoxy, piperidin-4-yIraethoxy, N-raethylpiperidin-4-ylraethoxy, 

2- piperidin-4-ylethoxy,2-(N-methyIpiperidin-4-yl)ethoxy,3-(4-aminoraethylpiperidin- 
1 -yl)propoxy, 3-(4-teil-butoxycarbonylarainopiperidin- l-yl)propoxy, 

3- (4-carbamoylpiperidin- 1 -yl)propoxy, 2-piperazin- 1 -ylethoxy, 3-piperazin- I-ylpropoxy, 
2-(4-roethylpiperazin- 1 -yl)ethoxy, 3-(4-methylpiperazin- 1 -yl)propoxy , 

20 4-morpholinobut-2-en- 1 -yloxy, 4-morphoIinobut-2-yn- 1 -yloxy , 

2-(2-raorphoUnoethoxy)ethoxy,2-raethylsulphonylethoxy, 3-methylsulphonylpropoxy, 

2- Qi-{2-methoxyethyl)-N-mcthylaraino]ethoxy,3-lIi-(2-methoxyethyl)- 
N-methylaraino]propoxy, 2-(2-raethoxyethoxy)ethoxy, 3-methylaraino-l-propynyl, 

3- dimethyiamino-l-propynyl, 3-diethylamino-l-propynyl, 6-methylamino-l-hexynyL, 
25 6-dimethylamino-l-hexynyl, 3-(pyiToUdin- l-yl)-l -propynyl, 3-(pipCTidino> 1-propynyl, 

3-(moipholino)-l-propynyl, 3-(4-methylpipera2in-l-yl)-l-propynyl, 
6-(pyrrolidin-l-yI>l-hexynyl, 6-(piperidino)-l-hexynyI. 6-(morpholino)-l-hexynyl, 
6- (4-methylpipera2in- 1 -yl)- 1 -hexynyl, piperazin- 1 -yl, 4-raethylpiperazin- 1 -yl, 
3-iraidazol-l-ylpropylamino, 3-pyrrolidin-l-ylpropylamino, 3-morpholinopropylaniino, 
30 3-piperidinopropylaraino and 3-piperazin- 1-ylpropylamino. 

or m is 2 and the R* groups are located at the 6- and 7-positions, one R' group is 
located at the 6- or 7-position and is selected from the groups defined immediately 
hereinbefore and the other R' group is a methoxy group; 
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is hydrogen or methyl; 
is hydrogen; 
Z is O, S, NH or N(Et); and 

is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituenis, which 
5 may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyi, nitro, 
methyl, ethyl and methoxy provided that at least one substituent is located at an ortho 
position; 

or a phairoaceuticalJy-acceptable acid-addition salt thereof; 

and provided that I-{6,7-diraethoxyquinazolin-4-yl)-3-phenylurea is excluded. 

10 

7. A quinazoline derivative of the Formula n according to claim 2 wherein : 

m is 1 and the R' group is located at the 7-position and is selected from 
3-( 1 ,2,3-triazol- 1 -y l)propoxy , 2-pyrid-4-ylethoxy , 2-pyiTolidin- 1 -ylethoxy, 

3- pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

15 2-(l ,l-dioxote(rahydro-4H- 1 ,4-thia2in-4'yl)ethoxy, 3-( 1 ,l-dioxotetrahydro-4H-l ,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-raethylpiperidin-3-ylraethoxy, piperidin-4-yImethoxy, N-meihylpiperidin-4-ylraethoxy, 
2-(4-methy Ipiperazin- 1 -y l)ethoxy , 3-(4-methylpiperazin- 1 -yl)propoxy , 

4-pyrrolidin- 1 -ylbut-2-en- 1 -yloxy , 4-morphoIinobut-2-«i- 1 -yloxy, 
20 4-m<Hpholinobut-2-yn- 1 -yloxy, 3-methylsulphonylpropoxy and 2-iN-(2-methoxyethyI)- 
N-raethylaminolethoxy; 

or m is 2 and one R' group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the oth^ group is a 6-methoxy group; 
R^ is hydrogen or methyl; 
25 R^ is hydrogen; 

Z is O, S, NH or N(Et); and 

is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo, trifluoromethyi, nitro, methyl, ethyl and methoxy 
provided that at least one substituent is located at an ortho position; 
30 or a pharmaceutically-acceptable acid-addition salt thereof. 
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8. A quinazoline derivative of the Formula II according to claim 2 wherein : 

m is 1 and the R' group is located at the 7-position and is selected from 
3-(l,2,3-triazol- 1 -yl)propoxy, 2-pyrid-4-ylethoxy, 3-pyrroIidin- 1-yipropoxy, 
3-morpholinopropoxy, 3-(l ,l-dioxoietrahydro-4H-l ,4-thiazin-4-yl)propoxy, 
5 2-piperidinoethoxy, 3-piperidinopropoxy, N-methylpiperidin-4-ylmethoxy, 

3- (4-methylpiperazin- l-yl)propoxy, 4-morpholinobut-2-cn-l-yloxy, 4-morpholinobut-2-yn- 
1-yloxy, 3-raethylsuIphonylpropoxy and 2-[H-{2-methoxyethyl)-N-raethylamino]ethoxy; 

or ra is 2 and one R' group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the other R' group is a 6-raethoxy group; 
10 R^ is hydrogen or methyl; 

is hydrogen; 
Z is O; and 

is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo and trifluororaethyl provided that at least one substituent 
15 is located at an ortho position; 

or a phairoaceutically-acceptable acid-addition salt thCTCof. 

9. A quinazoline derivative of the Formula II according to claim 2 selected frora:- 
l-(2,6-dichlorophenyl)-3-[7-(3-morpholinopropoxy)quinazoiin-4-yl3urea, 
20 l-(2,6-dichlorophenyl)-3-{7-[3-(l,l-dioxotetrahydro-4H-l,4-thia2an-4-yl)propoxy]quinazoIin- 

4- yl)urea, 

l-benzyl-3-[6-methoxy-7-<l-methylpiperidin-4-ylmethoxy)quinazolin-4-yI]uiea, 
l-phenethyl-3-[6-methoxy-7-(l-methylpiperidin-4-ylmethoxy)quinazolin-4-yl]urea, 
1 -(2,6-dichlorophenyl)-3-[6-methoxy-7-( 1 -raethylpiperidin-4-ylmethoxy)quinazolin-4-yl] urea, 
25 l-(2,6-difluorophenyl)-3-I6-raethoxy-7-(l-methylpipcridin-4-ylmethoxy)quinazolin- 
4-yl]urea, 

l-(2,6-diraethylphenyl)-3-I6-raethoxy-7-Qi-raethylpiperjdin-4-ylraethoxy)qainazolin- 
4-yl]urea, 

l-(2-chloro-6-mcthylphenyl)-3-[6-raethoxy-7-(N-raethylpiperidin-4-ylmethoxy)quinazolin- 
30 4-yl]urea, 

l-(2,6-difluorophenyl)-3-[6-racthoxy-7-(3-morpholinopropoxy)quina2olin-4-yl]urea, 
1 -(2,6-difluorophenyl)-3-[6-methoxy-7-I3-(4-methylpipera2in- 1 -yl)propoxy}quina2olin- 
4-yl3urea, 
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l-(2,6-dimethyIphenyl)-3-[6-methoxy-7-[3-(4-raethylpipera2ui-l-yl)propoxy]quina2olin- 
4-yl]urea, 

l-(2,6-dimethylphenyl)-3-[6-niethoxy-7-(3-piperidinopropoxy)quinazolin-4-yl]urea, 
l-(2,6-dimelhylphenyI)-3-f6-methoxy-7-(N-raethylpiperidin-4-ylmeihoxy)quinazolin- 
4-yl] thiourea and 

1 - (2-chloro-6-methylpheny I)-3-l6-methoxy-7-(3-pyrTolidin- 1 -ylpropoxy)quina2olin- 
4-yl]guamdinc; 

or a pharmaceuticaUy-acceptable acid-addition salt thereof. 

10. A pyrimidine derivative of the Formula IV according to claim 4 wherein the fusion of 
ring to the adjacent pyrimidine ring forms a Uiieno[3,2-<flpyrimidin-4-yl group; 

m is 0, or m is 1 and the group is a methyl, ethyl, vinyl or ethynyl group which is 
located at the 6-position and bears a substituent selected from carboxy, carbamoyl, 
N-(2-methylarainoethyl)carbaraoyl, N-(2-dimethylarainoethyI)carbamoyl, 
N-(3-raethylaminopropyl)carbaraoyl or N-(3-diraethylaminopropyl)carbaraoyl, or ftoro a 
group of the formula ; 

wherein is NHCO or N(MeX^O and Q"* is 2-imidazoH-ylethyl, 3-imidazoI-l-yIpropyl, 

2- pyridylmethyl, 4-pyridylmethyl, 2-pyrid-2-ylethyl, 2-pyrrolidin-l-ylethyl, 
2-(2-oxopyrrolidin- 1 -yl)ethyl, 3-pyrrolidin- 1 -ylpropyl, 3-(2-oxopyrrolidin- 1 -yl)propyl, 
pyrrolidin-2-ylraethyl, l-raethylpyrrolidin-2-ylraethyl, 2-pyrrolidin-2-ylethyI, 
2-(l-methylpyrrolidin-2-yI)ethyl, 3-pyiTolidin-2-yIpropyl, 3-(] -methylpyrroiidin-2-yl)propyI, 

2- moipholinoethyl, 3-morpholinopropyl, 2-pipcridinoethyI, 3-piperidinopropyl, piperidin- 

3- ylmethyl, I-methyIpiperidin-3-ylmetfayl, 2-piperidin-3-ylethyl, 2-(l-methylpiperidin- 
3-yl)ethyl, piperidiJi-4-ylraethyl, l-methyIpiperidin-4-ylmediyI,2-piperidin-4-ylethyl, 

2- ( 1 -methylpiperidiji-4-yI)ethyl, 2-pipera2in- 1 -ylethyl, 2-(4-raethylpiperazin- 1 -yl)ethyl, 

3- piperazin-l -ylpropyl or 3-(4-methylpiperazin-l-yl)propyl, 

is hydrogen or methyl; 
is hydrogen; 
Z is O; and 

is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 subsutuents, which 
may be the same or different, selected from fluoro, chloro, bromo, tnfluoromethyl and methyl; 
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or a pharmaceutically-accepiable acid-addition salt ihereof. 

11. A pyrimidine derivative of the Formula TV according to claim 4 wherein the fusion of 
ring y' to the adjacent pyrimidine ring forms a ihieno[3,2-</]pyriraidiji-4-yl group; 

5 m is 0, or ra is 1 and the group is a vinyl group located at the 6-position which 

bears at the teiminal CH2- position a substituent selected from 

N-(2-dimethyIarainoethyI)carbanioyl or N-{3-diraethylaminopropyI)carbanaoyl, or from a 
group of the formula : 

10 wherein is NHCO or N(Me)CO and is 2-pyridylmethyl, 4-pyridyljmethyl, 

2-pyrid-2-ylethyl, 2-pyrrolidin-l>ylethyl, 3-(2-oxopyrrolidin-l-yI)propyl, 3-raorpholinopropyl, 
2-piperidinoethyI or 3-(4-methylpiperazin-l-yl)propyl, 
R"^ is hydrogen or methyl; 
R^ is hydrogen; 
15 ZisO;and 

is phenyl which bears 1 , 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, brorao and trifluororoethyl provided that at least one substituent 
is located at the ortho position; 

or a pharraaceutically-acceptable acid-addition salt thereof. 

20 

12. A pyrimidine derivative of the Formula TV according to claim 4 selected from:- 
l-(2,6-dichlorophenyl)-3-(thicno[3,2-</jpyrimidin-4-yl)ureaand 
(£)-3-{4-[3-(2,6-dichlorophenyl)ureido]thieno[3,2-d3pyrimidin-6-yl}- 
N-(3-dimethylaroinopropyl)acrylaraide; 

2S or a pharmaceutically-acceptable acid-addidon salt tfiereof. 

13. A process for the preparation of a quinazoUne derivative of the Formula I, or a 
phanmaceutically-acceptable salt thereof, according to claim 1 which comprises 

(a) for those compounds of the Formula I whercm is hydrogen and Z is oxygen, the 
30 reaction of an amine of the Formula VI 

Q*-NHR^ VI 
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wherein and have any of the meanings defined in claim 1 except thai any functional 
group is protected if necessary, with an isocyanaie of the Formula VII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

o=c=N-Q^ vn 

5 wherein has any of the meanings defined in claim 1 except thai any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; 

(b) for those compounds of the Formula I wherein is hydrogen and Z is sulphur, the 
reaction of an amine of the Formula VI 

10 Q'-NHR^ VI 

wherein Q' and R^ have any of the meanings defined in claim 1 except that any functional 
group is protected if necessary, with an isothiocyanate of the FcMinula XII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

s=c=N-Q^ xn 

15 wh^ein has any of the meanings ■defined in dasm 1 except-feat any functional group is 
protecied if necessary, wher«af4er Juiy protecting group that is present is removed by 
conventional means; 

(c) for those compounds of the Formula I wherein S.^ is liydrog«) and Z is oxygen, the 
reaction ol ait ^nine of the Formula XVI 

20 R^NH-Q^ XVI 

wherein and have any of the meanings defined in claim 1 except that any functional 
group is protected if necessary, with an isocyanate of the Formula XVII, or a conventional 
chemical equivalent thereof or a conventional chemical puKJUSor Shcraoi, 

q'-n=c=o xvn 

25 wherein Q' has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary, whereafter any protectir.g group that is present is removed by 
conventional means; - — — 
- — -XS) for those compoiuids of the Formula I wherein is hydrogen and Z is sulphur, the 
reaction of an ana^ of the Formula XVI 

30 R^NH-Q^ XVI 

wherein and R^ have any of the meanings defined in claim 1 except that any functional 
group is ; elected if necessary, with an isothiocyanate of the Formula XXn, or a conventional 
chemical equivalent th^ieof or a conventional chemical precusor thereof. 
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q'-n=c=s xxn 

wherein Q' has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 

conventiona] means; 

5 (e) for those compounds of the Formula I wherein a substituent on or contains an 
alkylcarbamoyl group or a substituted alkylcarbiuisoyl group, the reaction of the corresponding 
compound of Formula I wherein a substitiient on Q' or is a carboxy group, or a reactive 
derivative thereof, with an amine or substituted amine as appropriate; 

(f) for those compounds of the Formula I wherein a substituent on Q' or contains an 
10 araino-(l -6C)aIJcyl group, the cleavage of the corresponding compound of Formula I wherein 

a substituent on or is a protected araino-(l-6C)alkyl group; 

(g) for those compounds of the Formula I wherein Z is a N(R") group wherein R'^ is 
hydrogen or (l-6C)aIkyl, the reaction of a thiourea of the Fonnula I wherein Q', Q^, and 
have any of the meanings defined in claim 1 except that any functional group is protected if 

15 necessary and Z is sulphur, with an amine of formula R^NHa. where^ter any protecting 
group that is present is removed by conventiona] means; or 

(h) for those compounds of the Formula I wherein a substituent on Q' or contains an 
amino group, the reduction of a corresponding compound of Formula 1 wherein a substituent 
on Q' or contains a nitro group; 

20 and when a pharmaceuticaUy-acceptable salt of a quinazolinetierivi«ive of llie 

Forrouia 1 is required it may be obtained using^a conventional procedure. 

14. A pharmaceutical composition which comprises a quina2x>line derivative of the 
Formula I, ors^^liamiaceutically-acceptable salt thereof, according to claim 1 in association 

25 with a pharraaceulically-acceptable diluent or earner. 

15. The use of a quinazoline derivative of the Fonnula 1, or a pharmaceutically-acceptable 
salt thereof, according to claim 1 but without the proviso 'diat the group of formula Ic so 
formed is not a purine ring and including the compounds :- 

30 l-(6,7-dimeihoxyquina2olin-4-yl)-3-phenylurea, 

l-[5-<4-raethoxyphenoxy)quinazolin-4-yl)-3-phenylurea, 
l-[5-(4-raedioxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea. 
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l-[5-(4-methoxyphenoxy)quina2oIin-4-yl]-3-(3-methoxyphenyl)urea. 
1 -phenyl-3 -(pyrazolo[3 ,4-fiOpyriniidin-4-yl)urea, 
l-(2-chlorophenyl)-3-(pyrazolo[3,4-cfjpyrimidin-4-yl)\area, 
5 l-(3-chlorophenyl)-3-(pyrazolo[3,4-^f]pyrimidin-4-yl)iirea, 
1 -(4-chlorophenyl)-3-(pyrazoio[3 ,4-if]pyrimidin-4-yl)urea, 
l<2-fluorophenyl)-3-(pyrazolo[3,4-d]pyrimidin-4-yl)urea, 
l-benzyl-3-(pyrazolo[3,4-^flpyrimidm-4-yl)urea, 
1 -(3-phenylpropyI)-3-(pyrazolo[3,4-i/]pyriniidin-4-yI)urea and 
10 l-{843,4-dihydroxy-5(N-ethylcarbamoyl)tetrahydrofuran-2-y^ 
5 3-(4-nitrophenyl)urea, 
in the manufacture of a medicament for use in the prevention or treatment of T cell mediated 
diseases or medical conditions in a warm-blooded animal such as man. 

15 16. A method for the prevention or treatment of T cell mediated diseases or medical 

conditions in a warm-blooded animal in need of such treatment which comprises 

administering to said animal an effective amount of a quinazoline derivative of the Formula I, 

or a pharmaceutically-acceptable salt thereof, according to claim 1 but without the proviso 

that the group of formula Ic so formed is not a purine ring and including the compounds :- 
20 l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 

l-[5-(4-methoxyphenoxy)quinazoIin-4-yl]-3-(3-methoxyphenyl)urea. 

l-phenyl-3-(pyrazolo[3,4-ifjpyrimidin-4-yl)urea, 
25 l-(2-chlorophenyI)-3-(pyrazolo[3,4-iqpyrimidin-4-yl)urea, 

l-(3-chlorophenyl)-3-(pyrazolo[3,4-fiOpyrimidin-4-yl)urea, 

1 -(4-chlorophenyl)-3-(pyrazolo[3 ,4-cnpyrimidin-4-yl)urea, 

1 -(2-fluorophenyi)-3-(pyrazolo[3 ,4-<3?]pyrimidin-4-yI)urea, 

l-benzyl-3-(pyrazolo[3,4-i/lpyrimidin-4-yl)urea, 
30 1 -(3-phenylpropyl)-3-(pyra2olo[3 ,4-fi3pyrimidin-4-yl)urea and 

l.{8.[3^4-(iihydroxy-5(N-ethylcarbamoyl)tetrahydrofuran-2-yl]-7,8-dihydropteridin-4-yl}- 

3 -(4-nitrophenyl)urea. 
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